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(57) Abstract 

I A method for elevating the gene introduction efficiency into target cells by a retrovirus which comprises infecting the target cells with 

the retrovirus in the presence of a mixture of an effective amount of a functional substance having a retrovirus-binding site with an effective 
amount of another functional substance having a target cell-binding site, or in the presence of an effective amount of a functional substance 
having both of these binding sites in a single molecule. The functional substances arc optionally immobilized on beads, etc. This method is 
usable in, for example, gene therapy. 
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teKfflU Yutjj )\,*K<7 liiE«ll!T*£^fc«>, -fl££fii:i±u 
-3\ imanaii-f >- t' ho (in vitro) -COWOlS^WltettCi, 

iilfil^$IBJ}a(iffi^m©itfe^^AOil U^8MS©-o?* So ZtltVs 
T^^^^OfifeOftteCiijfllWIBiaJ-MLTftfea^Ofil^ae^ACD 

ana^Toitfe^A^a^n-coSo aAfi*<b, uhoo^;^i4 

> h n^/i/;Uw«fc*»BJte^©ii£?*A%*£|Sj± 

$^4: £j&<«£$ttTl*5 (J. Clin. Invest., £93^ 1*1451-1457 
I, 19943^ Blood, m&m, m855~862Ss 1996^) 0 itfrfl 
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*K :n*Wffl LTiftJtoWliliac^spJ: < H^iSfE^^SIA^ifSC £*< 
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fcfc^ASii, u h p 7 -r ^*i£Mffi£ii8MBia*tt j &ia]— ± 

n-5i%^bnT0>^(Nature Medicine. »2g % 3!876~872H, 199650 0 
f'Jffl-f Settle li, <£teRgj8**LT^5 0 

£7b- hOIii;7^ 7'p*?^>'£)£1'>(27 ^ yn^^f >7 7 7'7 

«9> SbJcfttifcae^A^r^wn-r^Rjtett^io 
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mm * y ^7*f - k*< * 5 o ^tt 7 ^ 7* n * ^ f - > ©aeiae «t l t w , 

V L A - 5 ck6V* fctt V L A - 4 ^®*§££«# 'J K#£>& 0 
A CD 7 - y - y r > tc Ac 5 o 

±E®ri< N S£*©W0 9 5/26 2 0 0*<F\ Nature Medicine;: 
b hD7f ^;uiJ:S*WMte'N0a£?*A3W5£|Si 
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E91«6"C£3ftS7 i ^KE9iJ*^-rS7-5/> > hri<Wbft* 0 
C*ifs»OtM6ttttRi: LTli> E?m©E^"J#^ 7 ttzlt 8T^£tt* 

SH5©3^iC:fc^T, u b P^-Oi/T^SGfti: LTdt$ns*»; 'J y 

> (polylysine) i(iL-'J^> (lysine) ©fi&ttT'& -5 Ts 0ij;L(i\ 

m@g©^'J 'J *:/«fc9«£ttfi&K©tf , J V y>*a«usifflt5:i*< 
^uxit^«fl[*<|S|^(caifl«jtBtee^*(S:*W'r*ii^ictei'-C(i. i©» 
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*U W^lCD^0^';^7'5 1 F©^2ETT\ HIMffS^U hn^yux 
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(stem cells) , jIMJI&s *ft»ttfi«flE*tt«eB&^ &« 

tt»ia&> -tmiau mmj&s «uimj&s bi^mm, Kistta 

rimordial germ cell) , gMXfflKU SP^ ffifTOSS. 

CD3 4+mSS, C-k i t +IBBS, £lfct£i£l&lfiuM8^ 

mm, um^imwsm, yy>**mm.<s v^m, bib 

Tfflffa, isnsiima^ ^n^ifflia, nmm, pu&mm, to&ft&m 
Arams, m^mm. *&mm&. *mmmi&, **>aiia, -tumia 

*HBJJ©81 l©BBflli. ±E©»1. IS 5. I9fciy'llO©P/! 
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*mRomi 4©^!^ %\ 3<z>mw# K£=- K^-sa 
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±£W0 9 5/2 6 2 0 0 ^fc«fc U-'Nature MedicineO^&Kfct^T, 
*fc&¥J:<ii&F*AK:fl6ffl*C**©M:CH-2 9 6T*4 0 -£\ * 
£95#£ld\ VLA-5*S£SBfc. V L A - 4tt£ffi{4£*s 3 ttt^ ±g£ 

i - i 5 «««eis^©it e^* as»* * isi± s -a: s * y ^ y f- k * tt 

6©£EIS* mi 5©l6W©d5U^rf- K* = - Sifi 
8©£B*m, SBl 7 ©* wo* y ^^f- K*a- K-T-Sit 
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WtofflJSOJ^ttesiffll&KttAU ^o^fel*DNA*i:^^^-i:» 

A^ti/in^ae^^si-SE^twi^T'SSo 

3fc7*D*--?-©frjSD"R:. U ha^'f/l/X^^-rtCjfAlT 

*-^-*»J:^3?iai&«&<!:*|S|f*flfeO»W5*. 01*. lis 

^A$ftS«&fc?li5^©*>©T*>> SfcttAIttKttfiiSftfck© 

a ffi 55- SF "C & 5a © ftfc © ^ & { : «fc -5 r US ft $ ft *> © "C h *> x t> «k 0 
U hn^^;ux^\^ ASftSflfcae^i. ana*ic»A-r5 

&®?t> L < (i U tf^'f A*fcii7 a^ux-Trf (tfi);L(i\ WO 9 0/ 
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1 3 6 4 1«JR) x m^m»m^ii, WO 9 4/0 2 6 1 0^#flP.), 

?c»:LTii, w*if, aiia<:^«sKi:s*-rswtt*^4-r-5ai»fi»tta 

ffiffl^^S^^^-Cli, Witf. M©MFG^^- (ATCC 
No. 6 8 7 5 4) ^a-SGC (ATCC No. 6 8 7 5 5) #©U< 

MfflL^N2/ZipTKNEO'<^^- (TKNEO. Blood, m78^> * 
310-317H, 199130 fcic;PM5neo^^- (Exp. Hematol. % ^2 
3ts m630-638Hs 1995SO li, l^ftt^-a-ite^t UT**-? 
-1" :> ^Hteififc? (^v^f •> r 5 >*7 x ^--tritfe 1 ?) 

SSIiMfc^ =fc <9 $ tiSStife 43jH (*3i-r-f G4 18 

£©^?*-ii&to©/*y<y-y>^fflja#> #J*_<3\ ^©PG13 (A 
TCC CRL-1 06 86) , PG13/LNc8 (ATCC CRL 
-10685) s PM317 (ATCC CRL-9078) **@ftflF 
5. 2 7 8. 0 5 6mzim<D'Mmtt, GP + E-86 (ATCC CRL 
9642)^GP+envAm-12 (ATCC C R L 9 6 4 1 ) H© 
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©flirt li, T§£ll«i:iet£U:<fc?tt. £SW<£^ft*ffiffl LTKKf 
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rattl-7 7-fe-r-j-*C£*<-C#*o 0Jx.(3\ ^©«k-5<£^ift»:tt % Nature 
352:438-441 C 1 9 9 1 iztmz titzlsmifi&ttiz, 

t> h U"^->>*/:Ji«lja«PK«»jft («itf> Gibco) £{£fflLT[I]iRU 

> (bsa) ^@^tL/cigS7"i/- hojLotimmK^Lmmnmtit 
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\5i±Zikz®n\t£T, mmwmm^mm^. 37-Y>ztztt*>) »j 

KIT* *^B^^PIffl(C^f £ 0 

iCcks^ijs^cDiife^A&^iii&soKWW^ v hoo-f^^ 

«fcS£Mf*^©&fc?#A£5j&K-t 5 0 

ffl^^b but* jix&&®&tti-zwt$E&V}Mtbx&, mmm 
lint < ^ 7o'a^^ 'j > - i i wimm 

4flEfflt5:im5, :n^cMftatli, 3^igit©^K^<i$ 
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K £g (; fz & © T £> T *> J: *HU*HI K l > T 1*35$ jgE© * 'J 
K©7S y HEM*© 1*31 Wi^ #>J;U2\ »iiT©«»©7; 

■I^7f- K£^$7 S <J^7f- K©ttftg($IWIfe£o¥ 

^< 0 z.tit>(nmm®m®ite, mmmnmm^^- vtzmfc^zim, 
mm LT^&mwmmwzftm Ltzot.^ *o&tom&&m*zz. t 

C©jSU:B8LT, B8B'<'f:*"f?y n^-gffitt, tf&©fftflgttftttcti 
©7W»©^ N gfc, ftJD*fc{iffe©tttt«-SS!W<w||Jfe-r«c<i:A< 
T*S#ffiK*Ti8#LT^*o $ fcnfc 7 $ 7 »E?i|ii* Big 

©*IBflS*S^g14*fcli^>f ;uxjg^gtti:oiN-cSSft«n:±ge©x^ >J - 

*tt*>^ ±t£©®&6MS£=J- KtSitfc?* fcli-tojgSEyj© 
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-f*£*>*K DNAriSLty > 7" !✓ > £ 0 . 5% SDS. 0. 1% 
0 ^iH7^i > ( B S A) s 0 . 1% if-A-tio 'J K>s 0. 
1% 7^3-;U4 0 0. 0. 0 1 % »yft?DNA^^6xSS 
C (lxSSCIiO. 15M NaCK 0. 0 15M ^x>ifh'JO 
A, p H 7. 0£*-f) 5 0°C(CT 1 2-2 0 B^r^. zTv-y't t 

kir^r b-f £ 0 f g >&7'<*k o. 5% sds 

^t2xSSC^, 3 7°CT©&#^&&T. SSCgKliO. lx 

7'U>£ft#ir3 0 
27t, Co LT^^tlfcfr/c^itG^i-o^T, * C il 3 - K$ftTl > 

±I£W0 9 5/2 6 2 0 0 mzEWLO* n C, 7 < 7'o*^>co^' 
>- I I ha-7>f;l/X^ffifi[^t5^ 'J ^7° 7- KT* 

So autaraui&itfcB^Fs 37-y>« 'J v>ii7 7n^?f >© 
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foment zmm^m? >'<?s mnm<p®mm, &*i 

*V > h#fcS 0 i^Jx.!is ^BfttflSS. 1 9 8.4 2 3^icie«fc©, P r 
0 1239- S e r 15151: JtJCf * th7^ 7*o* ^ f->©«jatl6 K> *T > 
(i. *BS*EB#f:!5$£©# 'J^7"f- KC- 2 7 4 <fc.|S]^®«IJg£*r LTfc 0 N 

BHKfc^o'B 1 6 - f i ommmtmstzz tfrmznx^z a. a 

ochem. s UllOts !b28d~291S> 199130 0 :n^O#y WK^i: 
SSt5RGDSffl47; / Kfrfctt *E?iJ(i V L A - 5 L/t7";-OU 

kt**o vla-5 \s±79-v>%mitti:wzmi&izisi*xn.c3ft 
ftitbtzmm**) fc*»ftttt>oir«fc <*aLt^5, 7^ 

7*D*^^ycp©C S - lfigigcliVL A- 4 U-t7°?-© 'J 77"> Ki LT 
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mm, <) >'m&fflmmm, / Bmmm \z&&tz> 0 

3 - 2 8 4 7 0 Omziimv* ') KT\ E7i|*©E7iJ#-5 2 9 TH 

snsf.yw k (arc 2 7 7-c s 1 tin-) i4±se©vla-5. 

iS&VV L A - 4 U-fe7°?-© 'J KOW^tS* H^7°f- Kr 
i^Ai:&ffl-f £c<h#T££o £^><-. ^'<'J>-I I ffittl*ttfi$tlB 
I I *S8©Sffl8S*££«Bti:tf 'J^7°f- KE^JJiU h a r 7'0^*;FS&M£ ; fi" 
% £ ¥ «b S to £ tl fc SB m < = IS] li h 9 * T W ffl T 5 o 

({&lx.(4\ H-2 7 l^tWt^ttlSHtSiB^) £7 7"n* ? ^ >S 
*©*Bi&*S£rS14£W-f Stf'J^T*^ KC-2 7 4^£©S&&T'lgffl L 

fcN I H/3T3*fflBS(iC-2 7 4 i^WiVLA-S U-tr7°?-£ 

So 
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mm (Blood, »7 3#. £ 3 7 5~3 8 OEu 1 9 8 9^) ^©ilfi? 

v&±v&%m<?>®m<*]&tuz z tit, *%wco i o©>fij 

JlZ.'<9 9 — (molecular conjugation vector) t&'<9 9 — 

ffl Lfc3te^#A©Wi: LTIi N 7v7d|^ £ffl(,*fcIfr#;/jBUa 
^©«A (J. Biol. Chem., *262g> 3R4429~4432^ 19875) , h5 
>^7x'J>« : fflt^ i ;>^Ss»aiia^©i||A (Proc. Natl. Acad. Sci. 
USA, m&m. 3b6099~6103H, 19925) % StE G F b-tr7 9 
^fc^r>«B|&-v0*A (FEBS Letters, IH338#. H167-169H> 19945) 
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r-X**S&3#5C£i::«fcSff*M&^®«E?*A (J. Biol. Chem. , 
l*266£, lf§14143~14146Hs 19915) . x»J XD*xf->i©»^^ > 
i: L£x>^ D -7°? >>*9tt'?Zt&&Z.*7<< fr-z&ttnm Lfz 
i'J XP.f.x^yu-ty^-^^jffflBS^Oite^A (Science. £266^ 
^1373~1376M. 19945) 3P#§a&$ftTl*So LfrU C©lft©*:a6 

; i/ x & ^ © ft ^ & tt ! i *B $i $ ft £ # S i -T 3 ± ( ^ , * 4 7 © * g it * 
i:o^T!2, #1*Lfc#ett«ffe (^Mf&^©SSS, fc < tO'^i'^x*4 
±EW0 9 5/2 6 2 0 O^KIi. *WSI££JSte*frr**a!5tt 'J 
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iWOIffllia^cae^A^ffiffis froSWJ; < fr-5 C i**T?*S c 

sa^^iiMMja^oiife^AJcwffl^ci^^nTi^o s 
tzztiz^^TMfit-tzmfe mm%) K#ge*jKit{zV?£*A-e§ 

W*.li N **«©l!fagail!SKfc^-CliHER-2s HER-4£^9b 
•«?^^-3&<«»J»3! d i^bllTl^ (Proc. Nat. Acad. Sci. 

USA. 1b92^, £9747-975111. 1995^) 0 L/:*^t, mu*zf?-iZ 
n?Z> *)tf> KO'v'J r 'J > (heregulin) ha^^yvxi^ft* 

jffR OS) HUSIiflSffiK'i (High-density lipop 

roteiik HDL) ^f»T ->T 

If «■ ffi ffl ? 5 Z t IZ J: o T it £ ^-m A © ^ 1 1 £ Z. t ft X £ o o 
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&^mA^m^MA^-mizis^x, wm^m^^n^m^xm^m 

I Hl^O^T^^o 
±!£©cfc 9 K&Sl^CU Zti&m$l£.(DmMlzft Lxft&mtzzm LX 

umsiza^ zco&&®&zfc<Dnmm'ti&%imzw£%iz.% z\ ±iz± 
Kmm-m<D®}nfr<b®zz.tfrxz. ttz, h&wizimto (m*.Hs 
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^i:, ^.«fi*©«JHt^Wl3^fiSSnA:«jlt<!:Offl^-a-|c:«J: Oft 88* 

©+y 7#?t>*fflfl&^©it£?2gA(CWfflT££o 

3 C LfrbtHfit* Cft£©&Sli±EW0 9 5/2 6 2 0 O-tKIS*©, 

(tLTIi, l£JiJSOS£?'J#-?-4 T^$tL-5^ U ^^f- K (KIT, 

c-FGF.A^ts) *<**o -niiEW-^a-ea^nsatisai 

'J^f- KTfctK *S#8<lr1&5. 3 0 2,7 0 1 -tKIE*©;??* 

!*FJ- FERM P- 1 2 6 3 7 £ LTE*$n, 5t£li7"^* h&ft© 
T> FERM B P - 5 2 7 8 ©£§£#^T£t*|!|o < tfTtJ* 1 Tl 1 S 

3^©»g*xisa«^*x«*ja«w!e^T (nibh) Ks?fft«**i 

TO*;*:»B (i«KB : W3 3U 2£ 9 B) ^^ffll-'BliirckoT 
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#H^£W1-<5±!2©C- FG F • A©Rs*f*# 'J ^7*- K (EtT, C - 
FG F - C S 1 tW?Z) it. ±!E©^M!lo< (i'mmiTS l#3-t© 
«S3I*^ffift£*X¥X*t*ffiW£3Ti:\ 7'^xh^©T, FE 
RM B P-5 6 5 4©£K#^Tmt£ftT^£*JllS (HfFRB : ¥ 

:OC-FGF-CSl 12C S- l*S£te£W-f S«tt«BJ!Ss #KitJtlI# 

2 09899^) , >*'J >g£8Bffi££*-f y ^7* 

■J^Tf- Krt<&«? (#M¥5 -9 7 6 9 8^) > ^o^JiUTli. E^iJg 
©E?iJ#^6Tg$*l5*y / *7*f- K (HTF> Co 1 Vifr-TS) 

^^^o Co i vit*M*mmnMM'^W7Ts<Dj]&T'ftgi-?z>ztfr?£ 
z>o Co \ v^twt'St; y ^7/f- kt*ot> £yijM7-c»sn*>i* 

y^^f- K (&T^ C 2 7 7 - C o 1 VtffF-TS) li> Col V©N*«8 
i: 7 -f 7 d ^ ^ f ^ oaiaSt»tt ^ 'i^^f K#<&£L/ctf y^r^ K 
T*»K 1EW5- 9 7 6 9 8^»:lEifc$ftT^S<fc 7 
ttKKii-fSC 5 0 C 2 7 7 -Co 1 V {itt&H&Hil- F E R M 

P-12560i LXlimZti, 31£li7'?^7. h&#j®Tx F E RM 

B P - 5 2 7 7©*ftM?£«*o< liTHJKlTi 13=3^©S££ 
XttS^K4^X^xmS«5W^RfrJ:^i£$tiTt^^lig (H^rEB : 
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^$3^1 OS 7B) £{$ffl^SC£ICcfcoT?#£C £a<T'#S e 

£*r-r£±iecoc 2 7 7 - c o i vos§sf*-t: y^y* k («t s c-c 

0 i v - c s i twin) ^iT\ZTTstijm\zx^x{^-tzz.tt<-c% 

5o 7^^xh^OT^ FERM B P- 2 8 0 0©gft#^T'&$m 

-3 < ifrUK i t§ i # 3 ^omm^xmmm^^x^xm^wm^miz 

mil$tlT^Z>±W>m (R«RB : Wl^5£ 1 2B) c): <9 TO $ ft S 
75 x~ KpCH 1 0 2*®mtLs 7°5-f7-CSl-S (i£?ij£®E 
?'J#^9 K*0ig£E?iJ£^-) fc=fcO>'M4£ffl WcP C RSfCiiJi fjtf 
BStiSDNABrK-^ftiJIBSSNh e I, Sal I Tififfc Ltz&iz&toi- 

±EC277-ColV£n- h"f ±K*M 
FERM B P- 5 2 7 7 J: 0M£ft£7^ X ^ FpTF 7 5 2 0 Co 

1 VfcifrStu 7°5-f v-C F N fc .fctfCNR^fflWcP C RSICKJ; 
I^ZftZDN AmK%%m&%A c c III. Nhe 

*&f-f E?m©E?iJ#-tl Ofcitfl 2trCFfc«k^CNR©-&n^ 
tKDi^mm^^to ±Ic©2o®DNAI*ftJt£, 7°5Xi KpTF7 5 

2 OCo I V£»JPHl**Ac cIII, Sal I fill ft LT*§ 4 . 4 

KI4C2 7 7-CO 1 V©C^»iCC S - 1 8BJIg&3fiI$&¥r U 
C o 1 VCDC^^J:^ 2#@<D?';u? ^ ^77->i:, C«©*b 

^-->^-ir'j xc-eti^fts&sn^tf u^y^ f\ c-coiv-cs 

^S^J: 19 @6^cD^ U ^-/^ K^IXf#r^C i^-c-^^o ^©c-c 

oiv-csiiics-i ziammm* 



-29- 



WO 97/18318 PCT/JP96/03254 



«tf«J 'J L T 12 n ±E®ri<, mil©* 'J 'J y>i»i«a«46 

fflt5:im5o ±K©C-FGF-CS Utl^Olttim 
C-C o 1 V-C S 1 *fctt*©*IEttEI9ttl**©W"C&*o - 

Xf-f >^S©Sl5fe^filfflUTftb©«MK<!:0^^^ra-roC 
SiJ©ff£ Li\^T-li, 1/ b d7^ux<? ?-K£S^Mta^©fi 

tt«fttt1!!ltl*±EW0 9 5/2 6 2 0 0^l'lStE©s b h 7 >r 7 a* 
?f->©^/<U >- I I |g£«fi«*— ^?rt^1t^<SW-r5^ , J^7'f- h\ 
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S^ft*: k©^£>£ 0 7>f 7'D*?f->©^'<'J >- I If££f®$£-;ft 

2 #1)^7*^ Ki LT(iE?iJS©EyiJ#^l 3i:7 i y& 
K?'j£*1>-tf U^7*f- K (J^T> H2 -5 4 7 3&<#(:fS>ftS e H 
2 - 5 4 7ii7 hm'icDT, FERM B P - 5 6 5 6 ©gS£g*f 
r^ttiRo < ii'fl 1 TS 1 # 3^©M£lli8ffif££iftl^l|£ftr7 
W£i?Ti::5Sfc$ttTO**J»S (^ItB :¥f&8^93 6B) £f$ffiU 

4ii7 > u-<7> kw n H2- 5 4 7©N5S^ 

7> K CJ^T. C H 2 - 8 2 6 ) TfcS 0 K£ ') ^7? Ktt*WID 
»K8B<ft©:&j£li L/:^otlj|t3 C £ 0 iS5'J^©ie 

3 0tC7 S /$E?iJ£*lJ-tf 'J-<7> Klis H2-547©C5l£iS 

K (&T> H2S-5 7 3t»-T) Tfc* 0 K£ •/ ^7*f- KliT**^* r 
&tt©"r\ FERM BP- 5 6 5 5©*fc#^-C£«fto<|fTHJKlT 

*Jis (H^rEB :¥Jj£8^9^6B) U *iflati:Kft©Jft 

i:^tB!llt5:imi, CS-liSaiif^ft^H2S- 

8"J©ffS Lc^tnicfci^Tiix s i> V myj/izK? ?- {Z £z 
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±§£©W0 9 5/2 6 2 0 0 ^fc J: ^Nature MedicineKiEtt 

*£JI©fel£tttti*o £ £^:b•-X©{£ffll2«&l^4£m©?f£-f 
£*®*£:*:£ < ct^bs /U- HefflJCJt^TBii^ae^AS* 
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WiUTIi, ft*¥8- 5 0 1 0 9 2^KKtt©*>©#W*$n 

»?*<liS'ffc*nfct*~X<!:*iR^Lrfl6ffl'r*0fcSft*©fit^ft"r* 

So 

7;t/7« > (BSA) TiteiU cn«9©««6tt«5ll©0^J|fl«jR*^ 
R&JtLTttffl-*-ftlfJ:t\, 

w*©**itfc?*AJiftjcffl^5itt)Bjj)iT*s*<, mmu mmt) 

jK CD3 4fc«fcU r /2fcl±C-k i t tl^fc«e|&«ffi©-7- 
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*J&T&<3, Willi, W?ifJtott*tt*4tL/=«^ii{i^|«JI^»«[)i<?T*) 

zt\ ss#£&n*afc^*ji^-r* *>©*<*$* 0J*.ii, ada^ji 
s^^-->x^oafe : ?^siA<cn{i*fc5o -©ftb, #Jx.<i, #>^e 

13, ifiilfl»ttia^oK?W»ttit<K?©*A*<fft>*i* 1 1*<** 0 
*!6Wlc«kOBB^$tifcCS-iaiaft#0*** , rs«li6tt«lH**<Jffl 

lw«±E©J:9llCD3 4> C-k i t irt^ *>f!5!£ ntfc 5 , 
:tibO»KJ*t5WC-k i t o U (st 
era cell factor) £U h D * -f /l/Xt££*Btt**f*- £$&tt#lK 

#*ll»9 2>f->8lEfc;&<ffi&£*l"C^£ (Human Gene Therapy. £5#. 
SB153M64H, 199430 0 JBHBISH*^a«tt*Wr4lllltt#jH*ffl^ 
T«B£cD£&£iiffl1-.£l£KJ:0. d ©J: "5 ttite* feWl <fc 0 «/ 
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TC^ 0 C©ii^{Cii x A I D S ©ilt'o -5 H I V (t h&S^^-f 

(7>^-b>x&8?^'J #-94 A^) £3- K-rSiBfe^^^A'T 
(ffljiltf, J. Virol., !£69tx ^4045~4052M, 
1995^) „ TM^oiifc^gAii. T*ia*ii<rffS-r*»?i:jg^-r 

$<iCx iafc^f&i^jim©^^©*^©^^ «Fij>t(s\ 

-r? N -y-yi/, f y^">y- N t up) , *a 
>-^'J, -ban*. 7X5, 7t;K „ JPg&g| /\t\ 7 
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(f»k T>\ tf/<\ XX>, ^X'o, 3 

tWimiz s t^^i:Sfflt5ilttS®b h p<7f/ux££Sf$ft£til!ft 

7 ^ 7' n * ? f > 7 7 / > > h£ fctt-fctt^ofi^lfci 
<!:EI«0«t6*W^'-5«jR©WS***«llltt«Ki: LT®ffl-f £ c 

?v > h*y;(i*n^o»^iiRi^©aft2p"cae : Fa»A*ff 7ttf"c* 

ft* # 'J K (klT> C H V - 1 8 1 fcitf C H V - 1 7 9 £ 

:n^tDW KliH-2 7 l*K£**i4III£!&<aE?i) (III- 1 2. 
HI - 1 3 , III - 1 4 ) £&t;fc©T'ifc»K CHV - 1 8 1 tilll- 1 2s 
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HI- 1 ttz, CH V - 1 7 9 Will- 1 3 . IN- 1 4i£?'J*>< 

ZtlZfty < 7 a* ? ? ycD'mmmm^ U ^7> K (Pro 1239- S e r 
1515) ©C«iC/ ^*->£ft LTttfl03ttfc&©-C*<5o 
<f y<7*f- KCHV- 1 8 l**S-r5fcJ6©7'-5^ i K(i. 

7 7'n* ? f- >cd^/-? U U ^7"^ K (H - 2 7 1 ) £ 

=>- K-f*DNA»rK-££W-f 5 7*5*$ KpHDIOl* x •> x 'J h 
T • 3 'J (Escherichia coli) HBlOl/pHDIOl (FERM B 
P- 2 2 6 4) ctO^I^Tao c©7°7Xi K±OIII- 1 3ie?'J©C* 
$£3- K*5««K:«fc#*Wga*A:&8K«fc->TH i n dllltf-f 
h**ALfc»s :n^NcoK H i n d IIIT'#Hfc L. III- 1 2, II 
I - 1 3E?ij£3- Kt«DNAttfr^4, -75. K^7*- 
p I NIII- omp A1£H i n d III. Sail "CAUt U 'J #7"nf'f 

-7^(; N 7^ 7D^7f L >o$I5ag#^U^7'f- K (C- 2 7 9) £^ 
- KtSDNA^^to^X; KpTF 7 0 2 1£ x >> x 'J fc 
7 • □ ij (Escherichia coli) J Ml 0 9/p TF 7 0 2 1 (FERM 
BP-1941) «fc C©7°^x ^ K±<DC- 2 7 9 ©^±2 K 

KpTF 7 5 2 OfcftOK* 5 0 :©75X; K£N col, Sal 

i T#m^tufc* % ±ieoin- 1 2, in- 1 3ie?y^^- ktsdnak 

fi\ fccktfU ^Df^ K-TSDNAKW-i 
LT 5 * •> 3 >£rf -5 d tiz J: 0 , # U ^7*f- KC H V - 1 8 1 
*l6St4tJi)077^i KpCHV 1 8 1 d <fca<T£ S 0 £?ij£ 

©I£?iJ#^ 27i:77X = KpCHV18 1±0#'J ^7*f- K CHV-l 
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8 1*3 - K-T .5ffi«©ifiSEyi|*^'* _ o 
*fc N fJj^f KCHV - 1 7 9^it5fc*©^7X ; Vlt, m 

£t\ ±lZ<D7?z. i KpHD 1 0 1±©III- 1 3E?'JON5l5«l«-3 
- K-rafflWUCffiffi^RWSEJRjllA^rfeiCi-arN col^ h^iAl 
:n^N col, H i n dUITiHftU III- 1 3, III- 1 4E 
9iJ*3- K"T5DNAIBrfr*»4o Ztit* ilECi^Df-f >^-; 

KtSDNAilti, NcoU-iCfSa 1 I tlft 
L,fc75*5 KpTF 7 5 2 0 <h£zS& UT 7 -f ?- v a y*noZ.t\z 
X 1 * 'J^^f- KCHV- 1 7 9££§t-f S/c&OT^X = FpCHV 

CHV-l 81 fci^CHV- 1 7 9(i^tl^'n±!B©^7X $ KTJE 
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i'±z?i&£M<'tzft®fc&®nwzi$t;z£i)iv£z>o m*.Ks nih 

/3 T 3!ffl8S®i§£K(i N lOX'Ji'teKi* (^aftS) > N 5 0^ 
ffi/m l ©^x-> 'J 5 0^ g/m l ©X h U7° h^W •>> (jtfi*:/ 
i*iSt5^y3iS$'f-y;l/«i (DMEM % JRH/< 
4 * if 4 x > xM) £igg£it!!(:ffl US d t W ft Z 0 

aiwaias^att^^r-rsfifeo^iojE^^ (2) 
tiLtim-tottizG+zmte&bK, ttzit (3) ±ELfcu hu^f 

CO,i8il5«s 1BT9 9. 5«0*tt?ffi:ii<T*4, c©^#ti x 

iBffl © m mm * ic << )v x & =f z m m £ * c £ #t * * 0 

(a) W«;g©> (1 ) Fo-7^;bxiS^(i[^t5^ 
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*DWix ±IS©CH 2- 8 2 6fc«fcC^0#8£tfj|5|5!!f}g£S#f 4o 
*%Bfl(i, CH2-826*3 - Kt *lfi?*»flt L> Se^iJ^O 

^l5)^^^S^-ri.o CHV- 1 8 1*3- K-sJ-oit£^£tl&U 

swans© u hp^-f^tctsafe^WAa*, ■f£*>5JKKE»asi5 

2M/HMFi*iKI5<8©7 ^ 7d*?^>©7??V > Mi^i/cli^ 
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&m<Z>bW*>Z C WZ.H> + (Ruoslahti) <b (1 

9 8 1S0> J. Biol. Chen. 2 5 6 : 7 2 7 7 \><Tt\, (Patel) fciO' 
or* v -> a (Lodish) (1 9 8 6^)> J- Cell. Biol. 1 0 2:4 4 9 
; fciU^U^U-f^ (Bernard!) H (1 9 8 7*£). J. Cell. Biol. 1 
0 5:4 8 9 K«fc oT»(Cl5«$ftfc «fc 9 K LT N ^&fi»©«!lKfr 

7^>75?V > Mis fljx-lis *a#rFSB5. 1 9 8.4 2 
ICEWSftT^SJ^KUT, itfc^*&&*.f*.fc 9 88&-T3C £ *>T*£So 
<ftK N TEH«50|-CH -271. H-296. CH-271 (E?iJ#-5 2 
3) fcitfCH- 2 9 6 (E?iJ#-f2 4) £ LTRSE3ttfcffl»*tt7 5 

So 7 477^ > h !i*S*#I*» 5 . 1 0 

2.9 8 8^JwE«$n-CC^«k-?i-LT?|fco :nb77/> > r-$fc 
tic ft £7 -5 TV > r^t»JEffitt»:R*T**7 5/> > Mi. 
^5,1 9 8.4 2 3^{CfeE«$ftTi^«k7tc. 7?^7 h^oT^ 
^iio < if rf?m 1 TS 1 # 3 ^OX*S*R4«rX^X*afl5W»Bfrlc 
FERM P-10721 (H-296) OI^ItB : ^fifc 1 £ 5 3 1 2 B ) 
, FERM BP- 2 7 9 9 (> f-*- LTH - 2 7 1 U/c 
C-2 77s t«fe^ CH-271) (IB*KB :¥)$1^5^12B) 
> FERM BP-2 8 0 0 (> *■*■=■ LTH - 2 9 6 tm& Ltz 
C-2 7 7, -ttit>*>, CH - 2 9 6) (JKSfftB : ?fiEl?5^ 1 2B) 
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fcckO'FERM BP — 2264 (H - 2 7 1 ) ()fl?ft B : M 1 1 
£3 OB) 05KMOfciT*tt*tlfc*»B*i&#-r5c:<t»Cj:-5T 

zuka) b N J. Biochein. 110^ 284-291 (1991^) (Cftli 
±ELfcfflJftflc7 7^y > h(l^LT$ bi:$gSUT0^) ; EMBO J. N 
4. 1755-1759 (1 9 8 530 ( C tilt t h 7 < 7d * ? f- >« 
£*©*ift£*£UT^*) ; fcitfBiochenistry, 2 5s 4 9 3 6- 
4941 (1986^) (Ctili t r-7 4 7D^?f>0v^ij >- i j 

J6Wlcffi^$nTl^i-5^ia*OSa!fti(*:7"5r> >h*i:t$n5J: 
^iC S- 1 >- I I m^mtOMIo^t Z 7 4 

fr< LT, *B«*ffl§*{:ieiS©7 >f 7'D*7^>M<f U^7f- Kli> 

£*>\ ±I£W0 9 5/2 6 2 0 0-f KiEi&Ox b h o 7 -f jux^? ? - 
( i )t h74 7o*7^><D'\^'J >- I I *NMW*0Alal69O-Thrl9 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Cln Val Thr Pro Thr Ser 
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Leu 


Ser 


Aia 


Gin Trp 


Thr 


Pro Pro 


Asn Val 


Gin Leu 


Thr 


Gly 


Tyr 


Arg Val 


Arg 


Val 


Thr 


Pro Lys 


Glu 


Lys Thr 


Gly Pro 


Met Lys 


Glu 


lie 


Asn 


Leu Ala 


Pro 


Asp 


Ser 


Ser Ser 


Val 


Val VA1 


Ser Gly 


Leu Met 


Val 


Ala 


Thr 


Lys Tyr 


Glu 


Val 


Ser 


val Tyr 


Ala 


Leu Lys 


Asp Thr 


Leu Thr 


Ser 


Arg 


Pro 


Ala Gin 


Gly 


Val 


Val 


Thr Thr 


Leu 


Glu Asn 


Val Ser 


Pro Pro 


Arg 


Arg 


Ala 


Arg Val 


Thr 


Asp 


Ala 


Thr Glu 


Thr 


Thr He 


Thr He 


Ser Trp 


Arg 


Thr 


Lys 


Thr Glu 


Thr 


He 


Thr 


Gly Phe 


Gin 


Val Asp 


Ala Val 


Pro Ala 


Asn 


Gly 


Gin 


Thr Pro 


He 


Gin 


Arg 


Thr lie 


Cys 


Pro Asp 


VA1 Arg 


Ser Tyr 


Thr 


He 


Thr 


Gly Leu 


Gin 


Pro 


Gly 


Thr Asp 


Tyr 


Lys He 


Tyr Leu 


Tyr Thr 


Leu 


Asn 


Asp 


Asn Ala 


Arg 


Ser 


Ser 


Pro Val 


Val 


lie Asp 


Ala Ser 


Thr Ala 


He 


Asp 


Ala 


Pro Ser 


Asn 


Leu 


Arg 


Phe Leu 


Ala 


Thr Thr 


Pro Asn 


Ser Leu 


Leu 


Val 


Ser 


Trp Gin 


Pro 


Pro 


Arg 


Ala Arg 


lie 


Thr Gly 


Tyr He 


He Lys 


Tyr 


Glu 


Cys 


Pro Gly 


Ser 


Pro 


Pro 


Arg Glu 


Val 


Val Pro 


Arg Pro 


Arg Pro 


Gly 


Val 


Thr 


Glu Ala 


Thr 


lie 


Thr 


Gly Leu 


Glu 


Pro Gly 


Thr Glu 


Tyr Thr 


He 


Tyr 


Val 


He Ala 


Leu 


Lys 


Asn 


Asn Gin 


Lys 


Ser Glu 


Pro Leu 


He Gly 


Arg 


Lys 


Lys 


Thr; 



7 ^ ygffi?'J:fockO' (ii) kF7-f^D*^>©l I I C SfcS& hV -f 
>£>lSfl#iw*g^1- 6. TE©=£ (E?i|#^2) tl$n412»7;; 
&E?iJ ( C S - 1) : 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly 
Pro Glu He Leu Asp Val Pro Ser Thr; 
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fc*>\ ±ie©ie?ij^ose? ? iJi : ^ 1 rs^ns* n k ch- 2 7 1 ) 

MTirfc^TCt, CH- 2 7 1 £HSftlc|5j^©7£tt£^-f 0 -f^;b*>. 



-45- 



WO 97/18318 PCT/JP96/03254 



Hfcw 1 

(1) 9^u7±7i&©ii§y 

b h 0^^/1/7^77 i. h'\ PM5neo^^- (Exp. Hematol. % 
■£23^, ^630~638M. 199530 £a W"T5 G P + E - 8 6M (ATC 
C CRL- 9 6 4 2) til 0% * S'JftlfcJfllfc (FCS, ^7^^) 
nCbO'lc5 0#fit/nl©^--> 'J >fcckG K '5 0 //g/nlOT. h 1/7" 
•>> C^^^ynttS!!) *^Wt5^9 aaOBE-f-iOH&Jtt (DME 
Ms JRHA'^tf^x>xai) Lfco g4»©*ftCffi 

fflL/;DMEMIi-r^T5 Omfi:/ml©^--> 'J >fc<kO*5 0 wg/ml© 
X h U7° ->>££A,rtf fc©T*5o PM5 n e o S-Oi/*££±ft 
«ti±IEfti»HS*-ir ;n>7;l/x> h iz£.%&ittz'7ls- h ( 1 Ocmg 
®«f>3- UBiaMfflr-f gttifi?tt»i) i" 1 0 % FCS 

4 »1©DMEM£?SJJ0U -««*Ufc*ll«HLT«»UA:o 
»*L^«!±fl|*0. 45^o >©7 ^ ;u?- ( $ 'J #71±«I) T>E> 
iiUT9^;U7±fit&7 h'y^ils ®ffl-f*2Tli-8 0 Lfc 0 

ttz, u h o9^77*5 7. i K, TKNEO^^- (Blood, H78 
^ B310~317H> 199130 IwO^TiiG P + e n v Am- 1 2Sffl8£ (A 
TCC CRL-964 1) U ±§£|5]t$©$fe£{T-?TT K N E 

(2) ±^©7-f;u7 > ^ni©ays 

±M©7f ;l77Jffi5!2N 1 H/3T 3 SfflJt&£®ffl LT^^^S 
(J. Virol., ^62#, 3S1120~1124S, 198830 KftoTMJE Lfc 0 f 
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ttt>*>s 6 9xA/©*R®ig£:7"U- h<0 1 ^^Jl^tz^)iz2 0 0 Of§©N 
I H/3T3M (ATCC CRL-1 658) ££t;D M E M£&Ja 

ICS*-* x ^ h »J > • 7"o ; K (# U 7'U > : T/U K 'J 7 f-tt88) 

£*x;ucin;lfc 0 :n^3 7°C-C2 4B#IW'f >*^- h Lfcgt, gift 
««*8K0. 7 5mg/inl©G 4 1 8 C^attl!) fc©&S5ifc 

h£^tf/c 0 10-12 BiC4WL/;G4 1 8 
(G 4 1 8 r ) 3 n^-£? 'J X^yU'W 7f U -y h T&fe L-££>&£ 

fcttifK ±»lnl^^:0J:^*n-5«»!tttt : fa (cfu/ml) &5lttJU 

- ti%±m mvtia t Lxm^ommzis^ 3 7 >u x±*t& covins £ 

gjfeffj 2 

(1) 7^ ^D^?f >ft*f,iJW KOflSi! 
fc F7<7'D^^f>fi^Ot; | i^7 , f K> H-2 7 1 (E?iJ^O@e?'J 

7* 7 X i K\ pHD10 1^t5*il^ Escherichia 
coli HBlOl/pHDIOl (FERM B P - 2 2 6 4 ) J: <9 . 
*@#fFlB5, 1 9 8.4 2 3^&ffii:E«©:£ffiKJ:9W$!!U*:o 

^'J^^f KCH-2 7 1 (E9"J*©BE?"J#^ 2 3 ii*©7 i / 

»e?ij**-tt imTiz^-tismz^fummbtzc +Kt>*>* ±mm, e s 

cherichia coli HBlOl/pCHlOl (FERM BP-279 
9) :ft*±EO&IRi:E«fl)^ftt*fU t£±SS«i9 CH 

£/c> KCH- 2 9 6 (E5i|iOE5i|*f2 4i:T<07;; 
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cherichia coli HB101/pCH102 (FERM BP-280 

-2 9 6^i/:, 

KC- 2 7 4 (E?im©E?iJ#^2 5«©7 $ /g£gE?'l£ 
{iJiiTtw^-r^ffi<w«fcf3SaSS!L^o -T«t)^> *8§^ Escherichi 
a coli J Ml 0 9/pTF 7 2 2 1 (F ERM BP-1915)£ 

m\ ^ti&*mm*no. 102.98 s^^miztmo^mx^mL. 

&Htm®*.>) C-2 1 4%®tZo 

rfD^f- KC 2 7 7 -CS 1 (E5i|*OEM«2 9i:tO 

¥3- 2 8 4 7 0 O^^fRf'FERM P-11339i LTK«S*U 

iiEiiy;^^ h»T, ±iEo^!io< limmiTi i#3^©i§ 

if IiaiK4^I?IiSCT^Cf stt^F E RM B P-5 7 
2 3 t LT3rft$ft*C<r* -5 *HS n Escherichia coli HB101/P 
CS2 5 (K«KB : ¥J&2*?3 3 5 B) d*i*±iE&«i::K« 
©^ST-^S L> t£i£#^<fc <9C277-CS1 *»fc 0 
(2) C-FGF • AOMK 

#'J^^f- KC-FGF • A (£yiJ&<0E?«J$^4i:*©7 * 7 S£ic?iJ 

K*3- KT4DN A*£*r*-5ffl*ift*.75* 5 K> pYMH-CF- 
A *^tf*|»B % Escherichia coli J Ml 0 9/p YMH-CF • A 

(FERM BP-5278)£10 0 #g/ml<D7 > f i/ U >£St;5in 
1©L BigHS*. 3 7tt8^SW:o - ©ifti£g&£ 1 0 0 Mg/ml 
©7>h'y'J > N IraMO I PTG (>f 7^Dt^-j9-D-ft^? 
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hb'^i/K) *£t;LBJ§«!5 0 0"lK8MiU 3 7tT-««ILfc 
iliBlfc, ££ttfcB{**liM PMSF (7i^^>^*- 
^7WJF), 0, 0 5% J -Tv hP-4 0£s£t;l OmlCPB 

£$J£LT^ dftK±7t©«i: (ml) £§tl;7c{g£g{iiU C©14 0 0 

^'i>*7i (7 r ;u-7->7t±S!) Kfrttx PB S-c#«*©ii^*ft 
0. 5M^£2M©Na C 1 «JK^E£ftoPB S"CQK#iIft 

om&zftntzo *mtt*sDs-#'j7^ >j 4/7 ^ Ky;i/«»ac» cs 

DS-PAGE) \Z£K)ft%rtZ>tm4 7kd©tf U^7^ hW2oo 
®a*<#a:UT^fca<, Z©9^©^N a C 1 ««Ti&tb$ttrt:^©iI# 
**a6Tl. 5M N a C 1 ££t;P B ST?»ftlfcx-^- D -z6 
il 5 A (7 T^T->TttjS!) Cj&Mjfco ^til^^SDS-PAGE(Ccfcf9 
##rU ft 4 7kd©^U<7^ K*dt;H^*jH6T»»C-FGF • A 

(3) C-FGF-CS 1©HS5! 

*"*\ #U^7"f- FC-FG F-C S 1 (E?iJ^©ge?'J#-*f 5 K*©7 
i ySEBe?iJ^^T) £*M£?t££LT3SS3ii-**:i&©7'7XS K£ 

Escherichia coli HB101/pCH102 (FERM BP-28 
00) £iggU f§^nyce^J:«9 7;b^'J-SDSi4(CJ:^,T73 7:^ 
KpCH102*»SLfco ^©7^x$ K*»S4U ^7^7-M4 
(3iB&tt») &tfE*J*©EWM- 9 i:igg@E?'l£*-f 75 * C S 
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1 - S£fflWc P CRRCfcfTofcSL / -A/ftfSKi oTRlCtt* 
©H»«DNA»rfr*lHliRLfco »£*ifcDNABSfr£Nh eU Sail 
(<kfejcsaattt«!) -craft Lfc»s 7^D-xy;Hawl^ni*9 

^Escherichia coli JM1 09/pYMH-CF • A (PERM 
BP- 5 2 7 8) £18SU n^tltzmW^iQT^ij U - SDSSlcio 
ty7X - FpYMH-CF • AtmmUZo :©y5x « K*«MS!>U 

tCi£Sie?ij^^-t^ , 5'f 7-FNR*ffll^P CR£f5£rfofcgL 

/ - ^ft^H «t o TSJtS * Oi«« D N A Brfr *@JR L A: 0 » ttfc D N 

A|fr^Eco52 I (SMttJB!) . Nhe ITfliHtUfcft. 7#d- 

±B(0^yX i Kp YMH-CF • A£E c o 5 2 I > Sal I TftHf: 
LfcaiC7^a-^yyU««Sc»*frr>T*K$n*^4. 1 k bfflDN 
A«rfr£±E©*Sj9 7 0bp©DNABffn*RC^3 2 Obp©D N ABftfr tM 

0 9^mxbti o nt>titz : &n&&#±>)75xi k*wku ±ih© 3 

O0DN AIKfrj&<l#?ro#£nfck©£a!/^"C:7 , -5* i K p C F S 1 

oot^tto ^x - kp c f s i o OTmnvz»$titijzm 

m J M 1 0 9£ Escherichia coli JM109/pCFS100 t<fc& 
Ltz 0 -fyxi KpCFS 1 0 OliC-FGF • A© C^i^fflijir 7 j 7 □ 
**f->£*OCS- l«IStt#ffi***rU FG F©C^^ct 0 2&g 
© 'J i>>*<7 7->IC(MlSttfc#'J r\ C-FGF-CS1?3 

tfij^y* KC-FGF-CS1 liKlTir^-r^ffii-aE^TaSIU^, 



-50- 



WO 97/18318 PCT/JP96/03254 



?tit>% s ±!£©.*HS. Escherichia coli JM109/pCFS 1 

0 0£ 1 0 0 //g/ral©7 >h'-> 'J >££i'5inl0L BfcHfeiK 3 7°CT 
8fl#Pa1±$SL/: 0 C©|fflJ£Sft£l 0 0/zg/ml©7>t'->U IbMO 

1 PTG^t^LB^iifi5 0 OmllC&fiU 3 7fe-«i&*Ufcft«S 
Lfc e W&ftfcM(*£0. 5M NaCU lmM PMSF, 0. 05 

% j -t y h p- 4 o*#tri Omiop b s (y >»a«±aftta*) 

*®fc 0 CO±M££>bfrt;a&0. 5M N a C 1 ££frP B ST?M 
Ufc'W •v7'-aa''J Afr^tf, 0. 5M NaCK^P 
BST*«3f0®^*tt*L/fc«s 0. 5Mfr«s>2M®Na C 1 i8££jE 
*firoPBS-CR«»0»tli*ffofco illtii^SDS-*iJ7^ 'J;u 
7i Ky;u*»^»ir«kt)^#f 3^ 5 0 k d ©tf U K££fciffi# 
^IfetfUC-FGF-CS 1*H»U HTO^Cffiffll/:, 
o LTf#btl^mSS!C-FGF-CS 10N»^5ilt-C©7 

-c s i o^Mh±si<D7 i j mmw^mzinz \><d t-%Li,iz 0 
(4) C277-C0 i vom 

'J^7* KC 2 7 7 - Co 1 V 0E?iJ5©E?iJ#-t6K*®7 i 7i 

7* K*a- K*SDNA*£Wt-*ffl*ife;L:/5* S b\ pTF 7 5 2 
0 C o 1 V££ts±ffim, Escherichia coli JM1 09/pTF75 
20Co IV (FERM BP-52 7 7) * 1 0 0 *zg/nl©7 > f •> 
y >*&t;5nl©L BiSife*. 3 7°CT6. 5"#ra^«Lfc 0 d ©ifrigS 
tt* 1 0 0 Aig/ml©7>e-> 'J >^r#tTL B^Ufi 5 0 0«llCft«U 3 
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7°CTi£gL/Co 6 6 OnnKfctf 0. 6 Kit Lfci#&*e I P T 

G *»«JK 1 BNUltt 5 cfc 9 LT-^i§» Lfc»ll£B L/c 0 f# t» 

ftfcB{*£lmM EDTA, 0. 05% ^-77^-40, 2mM 
PMSF^t^l 0ml©P B Si:SH U S^MS^ 1 0#IWt^>TB 

*£tf#MRffiI#£&fco C<DB#*PBS-C¥*Htl/fc'W 
's^ij PBS-e*R*©ll»*ft#Lfc8fcx 0M^£0. 

5MON a C 1 BMEfcft^PB STR»E0-©Sttl*firofco 
£SDS-PAGEi:£9#tfrU 4 8 kd© U ^7*f- K*£fr@»*» 
&TMC 2 7 7 -Co 1 V£338!!U £TF©&fti:£ffl L/c G 
(5) Col VcDtfUH! 

*t\ tfu^y^ kco i v (Eyij*©E?»j«6i:*©7 i ysieyij 

Escherichia coli HB 1 0 1/pTF 7 5 2 0 C o 1 V (FERM 
BP- 5 2 7 7) ££SU »£*lfcB#J:(3 7^a 'J-SDSiiCJ:-, 
T^7X; KpTF7520Co 1 VZ&MLtz e :©^7X; K*Nc 
oK BamHI ( t h C^jiiiM) TfSM> 7#o-^y/H»» 
S&£frt,\ 5 8kb©DN ABrJi£y>l'«k DEPR Lfco Cft**^ 

bJ6Nc o I iBamH I TBftLTfc^fc^* $ K^^-pET8 

^75X; K**II1BL 2 1 l^AUT?#£ft*:JfmfeBS(*<fc9 7'-5X 
i K*«S!U ±fe©#>0. 5 8kbDNA^rfrl^?©^*<^^ti/c^© 
X KpETCo 1 V <htfr£ L^o 
±!E©7 , 7X * KpETCo 1 VCJfcEIE»$*lfc*I§BB L 2 1Js 
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cherichia coli B L - 2 1 / P E T C o I V £ 5 0 ug/nlOT > f •> 
'J>m'10ilOLB«tt^ 3 7°CT— mi/Co c©iUiSg&0. 
2ral£5 0 yug/ml©7 > f •> 'J £#t; L B lgife 1 0 OmlCgMU 
3 7°CT*ig«Lfco 6 0 OnnCD!S7feJ^*<0. 4 eg Lfc^T' I P T G £ 

Hft£lraM EDTA, 0. 05% S v b P - 4 Q , 1 0 ug/ml 
77*d^— > (aprotinin) N 1 0 ng/*\ u-i^-ff-y (leupeptin) 
s 2raM PMS F££ir5ml©PBS ( U >8?M£3£i£7k) limm 

:o±»*PBS-c?ftftl/fc'W h7 7r-^<'J >*7Ai:*m^ p 
BS?#!R*©ji#£gfefrUfcfc, 0. 5M©NaC 1 *£frPBS-C« 

(6) H2-5 4 lomm 

# U KH 2 - 5 4 7 (£?i]£©£yil#-t 1 3 i:*©7 5 /Mic^'J 

fco Escherichia coli HB 1 0 1/p CHI 0 2 (FERM BP- 2 
8 0 0) ^fl, »£ftfcEttJ:*)7;i//; U -SDSai:i^T^77 
; Kp CH 1 0 2£S383Ufc 0 c©7^t;^ K^SiU EW©OiJ 
1 5 i:$S£Eyil£*? "75 -i -7- 1 2 S <fcE7m©E?iiS^ 1 6 US 
lE?iJ^ty7'f7-l 4A£*fflUfcPCR5lE©HU 7tfv-x¥ 
^a^clll^fft^ 7 4 7Dt-?f >©^<'J v^rf- K*3- 

Kt<5#j0. 8kb©DNA»rfr*y^«t»)IaliRLfco DN ABfrfr 

*N c o K BamHI (<h fcKMiftttK) TffHbLfcSU Ncol, 
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BamH I TfiHtLfcpTV 1 1 8N £WL& LT 5 -f Y- 

y 3 >^ffi\ *M J Ml 0 9i:*Alfc, ®£*ifcff*Kt2&f*«fc 97 
57; K£»SIU ±ffiODNAIRfr*t^7^; K*i^:n«r7 
77; KpRHli Lfco 

^77; P<**-P I Nm-ompA, (The EMBO Journal, ^3=^ 
m2437~2442Hs 1984*f) ^BamHItHincfl (^i!i£1±SS) tV 
mitt, 'J-l7'Df'f>^-U-^-S^^U. 9kb©DNA*r 
fr^HJRU/Cc C^BamH liHinc E TAHt L,fc±15©7"5 X = 
KpRH 1 i'I^Lt7^-/3 >*ffl\ 1 ac7"at-?-, *v>< 
'J >S^^U^7f- K* = - K-r-SDNAJBt^fcckO' 1 ; ^dt^ 

^7X; KpRHl-T*Nh eliScal (£ fcK^gittfcS!) T* 
78ttLTf#£*l£^3. lkb©DNA$rfr£s Spel (SBitttS!!) t 
Sea I "CftMfc [sX%t>tl%!fo2 . 5kb©DN AMfffr^-ttl-PtllM!! U 

'J ^7f- K#2fl3? ^xAcatSSftfctf'J'*:/* K£=>- K 

-^:©iC^7X; KpRH2-T^»fco ±!S©7j--y > <J -t ^ 

#'J^7f- KH 2-5 4 7li^TO^ftJw«k*5W«!L/fco 1 0 O^g/m 
l©7>b'-> 'J >*£fr 1 2 0nlOLBl&*ft*Atifc5 0 0 nl'< v 7 
^Zft7773*4*ffllL, :m:±I£ffl^7X; KpRH2-T-CJB 
SSS&^frl/c^lIgHB 10 1, Escherichia coli HBlOl/pRH 

4 OnilcDWfflM® (5 OmM h'JX-HC U 1 mM ED 
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TA S 150 mM NaCK 1 mM D T T\ 1 mM PMSF. pH7. 5) 

fc±i*£»Si!ffl««# (5 OmM MJX-HCK pH7. 5) T^fk 
h5y^-v<U>*7A (7 7 ^7'>7ttS!) K**#fc 0 |s] 
««tt-C*5Art©*Rtli^*ac*LfeSfc N 0~1M NaC 1 S££j 
E*»o««!ffl*««-c»i±I*f7-3fc« &iii&£SDS-*'J7? U^7 

a6T«S!H2-5 4 7&o° D £$/Co IbM B n D 0ISl^BC A^nf 

Ki LTifl>J£Urti:C5> 0mg©H 2- 5 4 7*^«in 

»E9iJ*ffl8^fciw^ x E^J«©E3»J»#1 7f::^*ft.5i£SIS?iJ^£> : ?- 
i B .£ft£H 2- 5 4 707; y KE7UJ: 9 N*«©> f-*i >j&<fi**$n 
fcfc© (E?m©Eyi|#^l 3K*©E?'J£*-f ) dr-iScU/c 0 H 
*»#fftll«fc- 3 TM3ESnfc»aSH 2-5 4 7©#**(iE?>J*©E?iJS 

3ic*$n*7 « y»E^^^s*ti5t)©i-ikLfco 

(7) CH2 - 8 2 6©i3S! 
<J^7*f- KCH 2 - 8 2 6 (E?iJ*©E7»J3-t 1 4i:tC7 * 

Uc 0 ±12©7^x $ KpCHl 0 2%mmt U E?']S©E9iJ#* 1 8 

iwigsge^ij^^-ry^^v-c l s £E?"m©E?ij#^i 9£%se?>j£ 
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Bgl n (%mm±m) X'M4tltz'&. NcoK B amH 1 TftHtLfc 
pTVll 8 N i'Ea LT-5 ■< f— •> 3 >£mv ±mm J M109!3 
AL/Co ii^ti/c^Kfe&ftckO;^* ^ K^H§SHL, ±S£©DNA»t^ 
^tfy7X; K$I^:tl^y7X; KpRCltLfco C©7"?X 
i KpRC 1*S p e I tS c a 1 "CM LTff £ftS&2. 5kb©DN 
AWfrt, ±R<D7?Xi KpRH2-T£Nh eliScal Tffllt L 
9 kb© D NABNt UT^Y-S/ 3 >£(tI\ 

$fflJfe£ttf 'J^7^ K©C*«I-^<U 'J W2m*>T 

^i'm&ZtlK**)'*?? K£=>- K1-S^5Z* KpRCH2-T*» 
fc 0 C©*'J^7°f- K*=»- Kt«y?X; KpRCH2-T±©t-7' 
>'J-r^ l/-A©iggE?i]£E?im©E?iJ§^2 0 

* d ^7> kch2-826 &nmm 2 - ( 6 ) KK«©tf 'J ^7°f- K 

H2-5 4 7l=o^Tffl0»i*lfct>©i:R«O^ftlwJ:»)3llil!Lfc a 

frB#***>T*»!CH2-8 2 6^D D o^'(#fc 0 
(8) H2 S- 5 3 7 ©SI 8! 

#'J^f- KH2S- 5 3 7 (E?m©E?iJ#^3 0K*©7 ; y 

U^o ±ie©7*7X ^ KpCHIO 2^iIiLs E9II«©E9IJOT 3 1 
\'^W.n^yrsff5^ v-C S 1 Si, E?iJ«©E9»J« 3 2 £$SE 
T'ti'v-C S 1 A<t*ffll>fcP CRKE©SU 7^fD-7W 
ia'W(Tot7 * 7'Dt?f >OC S- 1 a - 

ftO. lkbODNAWrfr^y/WiUlHlWU/Co f# ^ti/c DNAifr^Nc 
o K B amH 1 TiHfllLfcSU NcoU B amH I T78it L/c 7°5 x 
c hX7^-pTV 1 1 8Nia^lT5'fy- , >a >£rttt\ J 
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©DNAI0Tfi-££t;75x « KWCcn^x; KpRSliU:, 

75 X • K^^-p I NUI-omp A,£B amH liHincI ] 
tvmtb. ^yDT'fv^-U-^-jl^t^O. 9kb©D 
NA0ffr^|£liKL/Co Cft£BamHI<hHin c IltT'ffiit L£±fB© 
KpRS 1 btR&LXv'fY-i/ a >*m^ 1 a c^Dt-^ 

; ^-^-^:©«|i:t^7X; KpRS 1 -T*f|fc 0 
^^7; KpRS 1-T^Nh eliScal tSftLtibn5fi2. 
4 kb©DNAifri, 7*7^^ KpRH2-T£Spe I N Seal, 
PstI (£gj£*±gJ) vm<tLT&c>tiZ$}3. 3 k b ©D N ASffK"*- 
**HF*lH*!U :02^7'fy-/ 3 tJiioT 1 a c7 

* vxAicft/U^fl©^'; U^7f- K©C*J» 

-7> >j --f-r >/7 s.c k 'u d-tyox-f * *-?-£;:© 

ll[ilC#t;75z ~ KpRH2S-T*Sfc B ±ie©*-7>U -tw 
# 'J ^7f- KH2S-573 (iHM 2 - ( 6 ) K£«® 'J K 

h 2 - 5 4 1 t-^^xm^ ±ntzbcD tmmcojimiz £ o msiLtzo 

tH»**»T«H!H 2 S - 5 7 3^d q 0 £I#/c 0 

(9) mt&&®K<D7i,- t^comzit 
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Mizt£w.<D&mi8tte&mn&m%temm£tiz& 9 «* p b s izmm Ltzm 

tt*l *x>u (ESS 9. 6 cm 2 ) 2ml^flQU *^«©IW*tT»: 

(BS A, ^-'J • 7>'^AttK) ^tt^PBS 2iii:£*L 
T$ ^{-3 0£IHk MTM > + a^- h 2 5mM (HE 

PES) ££i;P B ST-yu- h*gfe#U^o B S A£@5£tt Uf:*tASy 
U- Hi. ±I2©J£tt©?-5#U^7^ F*»iO'f^a / <->3 

&&S«^/cO©«M«fi£pniol/cm 2 (fccfcO'/zg/cm 2 ) 
LTietg-T-So fc£iLtf±!5©7b- r U£SS9. 6cm 2 ) lco^T4 
8 tfg/ml©H-2 7 l»tt2il*ffi^THSE*fc£(T^fctI&i::ii. T3 
3 3pn.ol/cm 2 ( 1 0 //g/cm 2 ) ©H- 2 7 1 *fflt*T®5£fl:LfcJ tfc 

®?z 0 ztz, mixttk'&on-mmfe (tf-l hl-60) 

tSMl^CH- 2 9 6£S£ltL*:7'U- Mis 4 8pnol/cm 2 (3 
wg/an 2 ) ©CH-2 9 6S8E£ffll>> ±EO«fPlC«t-jT@Sft«:fro 

HS£#I3 

(1) 1»fimi&K©S&^£^fcitfc?*A 
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TfitmmzniKo t-f. nmw2- o) \zw,mo^m^r>x3 2pm 

ol/cis 2 ( 1 . 5 /zg/cm 2 ) ©C-FGF-A. 3 2pmol/cm 2 ( 1 #g/c 
id 2 ) CDC- 2 7 4 <fc 3 2pmol/cm 2 (0. 5//g/cm 2 ) OFGFt©!^ 
#k fcct^'3 2pmol/cni 2 (0. 5 jug/cm 2 ) ©FGF K > • -r 4 -y 

/Co cti^coyu-K fcctcKB s A*BS^kLfc*rjrayi/- no-tti-e 

tie 1 0 0 0cfuOPM5 n e o )'v7.&£;t:2tol<D'0 << Jb7>±ifefa£ 
fl0X.T3 7 o C\ 30WH'>*^-i'g>U^ PBS£fflt>T 
y b- h*»E«fzft*Ufc 0 c©7'L/-hi:2 0 0 0iONI H/3T 
3*fflB££#&2nil©DMEMi£^£flQ;U # 'J 7 U VO^SttTir 3 7°C\ 

ft*3LT-^DMEM % *>-5-^*»»K0. 7 5 ng/nl©G 4 1 
8££t;DMEM<»:<!:fc»::3 7°CT1 0Bffli§*U HiLfc3o;-» 
£&*./c 0 G 4 1 8£#££W£ttfcT^ft^an^-&[:*^£G 4 1 

H*K *taf*{efflLfc«i6&WK. SM*liit£?3l*A»*£*ft*^-f 0 
Ell K^fcft* J:-5Kn b h a^^;bx©.€^^r 8 ^2B#Fa^i Lfcii& 
{liiFGF^^T-liC-FGF • A ICtt^Tfi^afg^Aaftsp LjW* S> 
*lttHj&<, C - 2 7 4 <t FG F©ffi£&£HEfl:L;fc"7u<- 

:®2-5©*'JW FTOH^l^:C-FGF • A£fflt*fc 
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mmwmz'nitzftiz, C-2 7 4©^> tectJ>'FG F©*£g£tt 

3 2pmol/ciD 2 (1/ig/cm 2 ) ©C- 2 7 4 , 3 2 pmol/cnr (0. 5 Wg 
/cm 2 ) © F G F s =fc 3 2 praol/cm 2 © C-274£32 pmol/cm 2 © 
FGF<h©a&^©*ft*'n£ffl^T!£Mii2- (9) <:fSfS©:£?£<:J:^ 
x-fiy- h^cD@fft*ni\ :n^^b- h£ffl^T±l£|5]fi©jgtt 
T'L/ h o<5-OUXig&-v©#jm£ii^o ii^n/c^^lI^K^-fo HI 

H2(i^$ti-5.J:?J:C-2 7 4 £ F G F tomSMZmiZit Lt^u 
- h£EW:«£KliFG F©££Mit L/c ^©Ktt^TilljC^fc^ 
A»£^U: 0 h nO-f ;1>X;S§&§B&£W Uil^C - 2 7 4©^ 

ZmmitLtz^ls- hTISG 4 1 8Wtt=Jn--!i'<i'iti/j:*N-,/c 0 &J-_ 
©H.i£*£3lcfc *5 > U h ° ^ -f /UX^^gfifi^Wr S F G F ICiifflSS^&gBft 
SC- 2 7 4^m^^^ii-^- ii^ioTFG FiiMiTffiffl L/cli 
^iCtt^TSC Wfi 5oJ:0'C©J:9'i^'J^y^ K 

©ll^b-tfi: <fc S#jH©^5?i: li^l" L # 'J ^7°^ FiI^*W^£-c 

(2) aitettttjios^^ffl^fciie^A 

I1H3- (1) ra*©3ltt*(T-9fco *mHcfcV>T(4C- 2 7 4 <tc 

0 1 V<fc£«*©*yWtTfi£Lfc*£*Jt*fcLfc« -ttttoo* 3 3 0pm 
ol/cm 2 (6 Mg/cm 2 ) ©C o 1 V, 3 3 0 pmol/cnr ( 1 0 //g/cin 2 ) © 
C-274£330 pmol/cm 2 © C o 1 V t ©&£t) (C-274«tCo 

1 V©^r;Ht(i 1 0:10), 10 0pmol/cm 2 (3 ^g/cm 2 ) ©C - 2 
7 4 i 3 3 0 pmol/cnr© C o 1 V (3: 10), 3 3pmol/c 
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a 2 ( 1 tig/ cm 2 ) ©C-274£33 0 praol/cra 2 ® C o I V<t®fi£4Jl 
(1 : 1 OK 3 3 Opmol/ciri 2 (1 6 ^g/cm 2 ) OC2T7-Co 1 V\ 
feci O" 3 3 Opmol/cm 2 ( 1 0 ^g/cm 2 ) ©C- 2 7 4 ©*ttW&ffl^ 
T^SH?iJ2- (9) (Cietfe©7?aiCcfcoT7 p L/- h^OHSjb*ffl\ ft 

H3{^$*i5J:"5J:/BSfe^rBl^2BtlBI4 Ufcii&KteC o 1 V£BS 
it Liz? \/- h±T'to®%k®mtC 2 7 7-Co 1 VBJE-fk^U- h©l 
/2«TT*^^ Co IVitOl/101 C^tti L/T) ©C 2 7 
4®a^«j*H5e^tLfc7 p b- H&ffil^fcii&KliC 2 7 7 -Co I Vt 
RI^©BSftS*WI| t»tlT ^ FGF ©J#&|H]t3Ur C - 2 7 4 U 

*C - 2 7 4#?©£i]£#<±#0^ii&jr<2C©^mi2&U^&TU « 
fi©C o 1 V\ C-2 7 4££t:i8£tt*H:£ffcLfc*&KI*Co 1 V© 

(3) «&ft^g©£&&£^/:iifc?*A 

£il&LT:/b- h^©@£fl:£fr ^fc*&©it£?*A3»i|s^©«»£ 
H^4fc«)MTlC^-ril»*lTr,fco HM2- (9) HE*© 

\ 3 2pmol/cin 2 (lxzg/cm 2 ) ©C-2 7 4> 3 3 3pnol/c 
n 2 ( 1 0 (ig/cm 2 ) ©H- 2 7 1 , fcW3 2pniol/cni 2 ( 1 /ig/cm 2 ) 
©C-274i333 pmol/cm 2 (10w g/cm 2 ) ©H-27 1 t©I^ 

ft^'tu: 1 0 0 0cfu©PM5 n e o ;ux££t;2nil©^ -f Ji<x±ffi 
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3 7°C, 3 0 57P B l7°U-f >+^- v 3 >Ltzm, PBS^ffl 
i>T7°b- h^fftJ5^<:^^L/: 0 CCD7"U- Mw2000fli©NI H/ 
3T3lfflJ!a^#^2inlCDDMEM^^^tJnx.T3 7 °C, > + ^ 

-•>a >L^(ts ^^MlSlix^ >f--> 3 /la^T, Ztz7\s- b 

^DMEM, t>-?-#£**;lK0. 7 5mg/ral©G 4 1 8£fjtrDMEM 
££*>C3 7t"Cl 0BTO#U tB§!L£=Jn^ G4 1 
8£££^v£itiTi^ft^3D^-&i;#t£G 4 1 8itt3Dz-3$ 

EI4{c^$ti^ck9(C, C-2 7 4iH-2 7 1 <DM&#! (*;l/Jfcl : 

1 0) ^S^ttL^U- h£BH^ii&KliH- 2 7 1 ©*£@£<LL 
fcfc©KJt^TE&$»i?J&<*£ <±#L^ 0 «4b\ C-2 7 4«D**BJE 

(4) C277-C S lfcffl^fcitfc^A 

*M&e#«&**-f si&Kt ltc277-c s i cn<t u ho 

;^i:«6t5«Si LTIitf'J V v 1 > [ (Lys) n, # 'J - L 

-27 1 ©2«£8H^ *fc*HI&Ctt#»*HI&T*5TF - 1IHI& (AT 
CC CRL-2003) Zm^tio Zi 1 , Hife012- (9) Kl5tt©:5 
fcKfifel*, «Ti:^tMT7'^- h^OHJEft'&ff -afco 3 3pmol/cro 

2 (1. 1 /zg/cm 2 ) ©C 277-CS 1, 1 3 3pmol/ctn 2 ( 1 0 ug/cm 2 ) 
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©tf 'J U 3 3pmol/cm 2 ©C 277-C S 1 t 1 3 3pmol/cnr©.f V 

^> : >^<5I^ 3 3 3 pmol/cnr ( 1 0 ug/cm 2 ) © H - 2 7 1 N 3 
3pmol/'cnr©C277- C S 1 t 3 3 3 pmol/cnr© H - 2 7 1 £©!£$!, 
fcctO'3 3pmo]/cm 2 (2. 1 u g/cnr) © C H - 2 9 6 0 CnbC^b 
- h^tl-mi: 1 x 1 0 4 cfu/©TKNEO^i';lx N 1 x 1 0 4 iI©T 
F-iaSS^RPMl 1 6 4 0i£*1i! [5ng/ml GM-CFS h 
d r -y N 5 0^&/ml >l > N 5 0 ££g/mlX hu^hv 

< •>>£#£;*>©] ^S0^.T3 7°CT2 4^F|-f > + a^-y 3 >Lfc e 
-f 3 IWlffllif^>f-/ 3 * 

ti*>&&t>itfr 0 S£ftfc»Mfli}tt©-5 5©l/5-3o£CH-2 9 6 

2Fli±£0£tfu ^fe?-Jli»j|S0. 7 5ng/Bl©G 4 1 8* 
^t-±IE©^itei:S^UT3 7°CT8 BRa&BU iJ^ L/c 3 a--&£ 
n^tz 0 G 4 1 8©#£T. *ffftTfCdJSLfc3P--SJ[J:0 G 4 1 8 

ttaiiLTl'j'J^^i^ (b) liH-2 7 

T** 0 *fflSS^|£^gl?{i^^-r^ C277- C S 1 'J 'J **tx{4 

H-2 7 1 «£^*A55fr$licft£®b bu<yj 

(5) -^Vxatfi^^fttf ij^yf- K©89Si! 
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RtZtziblZ^ x 'J 7Dt!xf >- S - h7>X7i7- 

t'tOB^ij^f Kt l/fc»sltt!^ 'J W h\ GST-Epo^i 
§HL/Cc E?d$©E9iJM3 4i:GST-Epo©7; J &E?iJ£*-f 0 
&EW2 3 3#§~3 9 8#i©7 ; y »E*J*<x 'J^ d f.xf >k*§ 

i:itot«gL/: 0 t hWli^©cDNA7^7'7 U — (?D>-r>> 
*tt8!) *»ltU 7*7-f7-EPFl, EPR1 (ffi?iJg©E?i|#-t 
3 5, 3 6i:^tl?ti7 , 7^7-EPFL E P R 1 ©£g?E7'J£*f ) 

7-f7-EPF2s EPR2 (E?iJ3t©E?>J#-Sf 3 7, 3 8 \z±MM 

7-f7-EPF2> EPR2©«lE?Jr^t) *ffi(^TJI*P C 

tz 0 C©EfCft«fc9Ja«@DNAISrK'£lliRU Cft^EcoRK Bam 

tx'Jxol>if^3- K"r*ffi*££fr*«l5 2 0 bp© DN Aifr^lsl 
«KLfc 0 mtltztiFrZE c OR I (SSitttSl) „ BamHlt'Ml 
tzzt3 7.l hX^-pTV118N (SfiiSfctS!!) <i:S&UT5-fy- 
*g >*fT^fci«U ^IIJM10 9i:«ALto ftfcttfcJ&KIESMtJ: 

K^SSSSlLTCn^y?^ i KpEPOi«*Lfc, ifcKs C?LTJ#^ 
7;KpEPO*EcoRI, Sal I (£Sit1±83) "CflUt L 
fcgL 7#n-xY;MiaUfct&*fToTttO. 5kp©DNAWrfr*Is|iRL 
tic ZCDmXZE coRK Sal I TffiftLfc?? X * F'^^-pG 
EX5X-3 (7r^«>7ttll) LT5>f Y- i> ■ >*fTo fctt, 

«IJM1 0 9i:lAlt 3 9 ±E©DNA»r)t 
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tl^-f^xi KpGSTE POt^Lfc, 8*7*5* i KtCtt^^-i 

f->©7~ /BtE^ttA^tifclB&^'J^f- K, GST-Epo^ 
-K$*iTH* 0 7*5 KpGSTEPO±©GST-EP0^3~K 
t*£SE7iJ£E?iJ£©r£FiJS^3 9 IZ^to 

#»J^f- KGST-Ep oliJetTK/T-rjftftlCioTWMLfco 1 0 
0 #g/nilcD7>b: ->»l >£^i;5ml©L BSi? 7*^li U *tt*'n 
tc±ie®7 , 7X-; KpGSTE POTJBKIESlSnfc^aBJMl 0 9s 
Escherichia coli JM1 09/pGSTE PO^^ilt 3 7°CT 1 

fttc, |B|«|©«fil!i 5 0 Oil-To* Atifc2 U y h^§Eft7 7 

L/c 0 **88I6J:*}3. 5r*ffl»K»»*lBM£ttS«k-5K I PTC£ 

&«fcf?ffif*£lElJRU wtl^lmM PMS FfciC/lmM E D T A a ir 
10 0il©PBSCS»U itttI${Totl^®#L/: e 
fcttifcfcKlBM P M S F N lnM E D T A fc «k 2 %© T riton X-l 
0 0££t'l 0 0 ml© PBS £Jdx.s *±C3 0»na»BLfc*»:atiC^ 

'J#7tt«) T^iiL/cgL PBST?MLf://^ft>-t7 7 o 
-X4B775A (7 7 /^^7{tl 3ml) {177*5^ L/Co *7^^P 
BSW» % 10mM $01/ 5 0 mM Mx-HCL p 
H8. 0*ffll^T»ttl*ff-»feo &fcfa&£SDS-*'J7 7 U ;l/7 • V? 
^«ai»»r^«f L, #^S#j4. 4 75©tf 'J ^7"^ F££trii#£3l# 
Tcn£PBSj:*tLTigt/rU: 0 a*ra®tt#£PBST¥*ttLfc ') 
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V-XQrtvA (7r/^y7?il 6ml) (C77°7-f U ^?A^PB 
St«, 0-0. 6M NaC 1 *ME*»o P B S i:«fc Oigtt!* 
fr-»fc. ±EE**Kyi'* 5 OmM h'JX-HCU pHS. 

0£ffl^T/gffi£<7o/; 0 #?fi#j4. 4 75©* 'J ^y? 1 K££t;ii#£ 
Ha6. C ti^-tr > F 'J a y 1 0 (T $ 3 *ffli>fcPBn6«^«k-5 
T^5 0 vl$X'®mb, $t.i:^/^77'J-C3GVSTRL U 'J 

y/bvyTttS, PBSIITTOft) *ffll^y;U%a^ a-7 7 4 
-lZ$Uzo ^ft^4. 475©*U^:/f- K££friSttiffi#£*», - 
n^GST-E po^'J^f KS»£UT&B®fSBi:fl[fflLfco - © 
G ST-E p o»tt*Kttlfc* 5 0%©GST-E poA^I 

(6) xy ^nd5xf->n?y^-^^ana^oiae?*A 

F-l % fc«fctfx'J XD#xf->©l/-tr^^-*»SU«l^HL-6 0 (A 
TCC CCL-240) ©2S©«BSS^ffl^TIS^^o xyxa 
fxf >i Ut 'J X n -fxf 'J ^7"f K (GST- 

Ep o) $tz* v hP$-r;uxi::tS£-*-S«K£LT#'J 'J 
ft^nflUffllfc, *1\ JUI0J2- (9) (Hetit©^jS(r^oT3 4pmol 
/cm 2 (1. 5 //g/cm 2 ) *§^©G S T- E p ck 1 3 3pmol/cm 2 ( 1 0 
^g/cro 2 ) ©tf 'J 'J •>*>*> J: #3 4pmol/cm 2 CDGST-E p oil 3 3p 
mol/cm 2 ©tf U »J y>t©jR61jJ©*n'etl*ffll^T^ r l/- h^OHS^k 
^rro/Co :tlb©7l/- h-ttl^nc 1 x 1 0 4 cfu/©TKNEOO-f 
^X. fcitfl x l 0 ^©aflBa^tt^itfe^SD^-T 3 7°CT2 4 B^Rfl'i' 
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>*^a;_.> 3 yttio tits^HHt LXli, T F - 1 (C o l •> T (i R PM I 
1 6 4 0 i^tffi (5ng/nl GM-CFS, 5 0#&/«l ^- ^ M >> 5 0 
tfg/ilX h U7* h7-f ■> Lfc fcO) , HL-6 OCIiRPM I 

igitiJ (-.yX-fifcSk 10% FCS. 5 0*&/ml *U.->U 5 0 // 

li±fS0JgH6s £ fc k ?-#<il*2gJK0. 7 5 mg/micDG 4 1 
&£&*./c 0 G4 1 8©?H£T, ##£T*c:fcbSl/fc3oJi-&J;«)G4 

kwmzztiztiTFto me (a) i/;tf- lmm^m^, #»pj 

v>©^£@£ftL/:7U- H:fc^T&££llgcD$fc^a|A#&C o 
Tt^^ G S T-E p o*<it#-r^ii^{"ISCnj; 0 fe^C^itG^^A 
^m^m^titZo El 6 (b) i:/TL/:HL-6 0iSST-li, GST 

Si:iS^T3 3 3pmol/cm 2 (2 0 #g/cm 2 ) 0H2- 5 4 7. 34pmol 
/cm 2 (1. 5//g/ciD 2 ) ffl^OGST-Epo, isXU3 4 pmol/cm 2 © 
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GST-Epoi 3 3 3pnK>l/cm 2 (2 0/ig/cm 2 ) OH2-5 4 1 to 
jR^!ft©**l*n*ffl^-cyu- h^Citl^fr^wc [5jEK?ftcB S 
lO^tL^yu- h^^ffl U/c^aBH^^ft-^/Co E17 ^c^#'^>ft; l :*£m£ 
A^£-cft-£'ft^-f 0 m^fr^n^^olzU 2-54 7££ffl L/:t§£ 
i:fcGST-Epo©^ia^tTF- 1 lffl^©fifc^#A#jWfi 

( 7 ) mm®n<»m&®z®7£it itz e-x^ffl wcite^iA 

-XfClifcrfill. 1 4 tfn©tf 'J Xf-L/>t'-X U fc*-X tfD* 

2. 5%i^20//li:^^^-^80wU fcektf&Stf 'J ^7f- K© 
PBS&& 2ml^Jnx.T 4tt-OTU:^ B S A fciO'P B S £ 
SDX.T 4 ml® 1 % B S A/P B SM&£ L£ 0 C OUSffltt J: 0 J&fcfttt 
l=«fc-9TlsHRLfet*-X*ll«5nl©196BSA/PB Si:lSU 
•ei^pB^SLT^'J^T"^ KlAE<tt*-X©S»«*»fco U^f- 
Kfctti LTIil 0 0 /fg/ml C-274. 100 jt/g/ml H- 2 7 K 
1 0 0 ug/ml CH-2 7 Is 100 tfg/nl CH- 2 9 6, 1 0 

0 ug/m\ H- 2 7 1 t 1 0 jug/ml C - 2 7 4 08£«j*BJl^ 
mt LT2%B S Agtt£tefflLT@5£<t£fTo/;t'-Xt>raKSS»L 
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.kOlHURL, *n-t'tl*2 0 0 0fl©TF-l»ia, 1 0 0 0cfu©TK 
N E 0 -f J:»«[ i i 1 1: 3 7 fC-»«t Lfc 0 *»IS£ll]iKU 0 
3% Bacto Agar (r ^ 7 3tH) £ airR P M I [1 0%FC S, 
5ng/ml GM-CFS Fd f-**tt3» % 5 O^fi/ml £/ "J 
>x 5 0 #g/mlx buzf h v-f (I lift U zftZ^-tb 

0. 5% Bacto Agar£&fr±I5©RPM I i&H&T'ftl!! Lfc 3 5u 7"U- 
h±fl£Wc 0 ^iliO. 7 5mg/ml G4 18^atfc®, 

i^OO2IHffifflU: 0 7°U-h£5% C0 2 *, 3 7°CT14BPb1 
-f >^^^--> 3 >Lfc&, G 4 1 8©#£T\ ^??aETi:msu/:3D 
--*fl-«U G 4 1 8W^^o^-©tiJ^^ (ige^AW) rUtb 

ttfifcfc? *A*W£*;h.*'*i^-f o H-271iC-274 ©zg£#l£ 
B£ftLfct'-X£flSffi Ltzm&izii, H-2 7 1 ©* J £HJE<ft$*lfc t" 

*CH-271 J fCH-29 6 #-&ft<eft@£4l:£ tlfc b*-X*ffl^fc« 

^Cit^Tfc^l^^^A^^'in^o 
■ItJfeflJ 4 

(1) F G F s C-FGF-A^ffll^afi^A 
FGF C^? h > • x ^ y*>y>tt8!) x fcj; 4 
TH $ ti <S # 'J ^ 7°f- K (C-FGF • A) O 1/ h o 4 /UXjg&fzft-f 
*&g!£N I H/3T3«3D--M7 7t^i:j:oT^/: 0 f 

I»I2- (9) KEttOtfttllJ:*) 1 3 2 pmo 1 /cm 2 (2. 
2oAg/cm 2 ) ©FGF, fccfctf 1 3 3 pmo ] / cm 2 (6. 3 // g 
/cm 2 ) CDC-FGF • AVZtlZ'tlZm^TmmitZn itzzf U- K 
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fccfcO'B S A*H3E<tLfca*JR7 Is - h©**l*'ftK 10 0 0cfu©PM 
5 n e 4 )VX%£V2*\(0<y 4 )\'*±.fo%LZ1nz.XZ 7°C, 3 0#R3 
>* a ^--> a > Lfc», P B S£fflt*T7*U- hfcfttftlflKaffc* 
L/Co :o/u-hi:2 0 0 0fi©N I H/3 T 3tt^t 2nl©DM 
EMigtlil^jDX.T3 7°Cs 2 4 BfRfW a >U *©»0. 7 

5.mg/ralOG 4 1 8 *£fri!ft*g*t!!#"C 1 0 BBJ1*I51$#. -E-ftfiM^T 

3n^-#rt}§tLttrt^£©i::*f U FGF, fci^C-FGF ■ A*l 
SitLtyu- h*ffll^*^i:iiG 4 1 8Wtt=in--©fcH£j&<«lg3 
nfc„ C©&^J;<9 FGF. C-FGF-A^U h n 7 -OUX£±£Sl$&£ 

^M'ttlQ $ tltz C - F G F • AI*ae : ?i»Atc4i^TFGF«kf)*nfci»* 

(2) 7*u- h^©@5£ffc<:&ffiLA:C-FGF • Ai§EilE?iA 

«*©;gJt©C-FGF • A-C@^<t^ff ofc7*U- h-COitfi^A 
^^©ItU^fT-p/io -ftt=b*>flsSfe0i]2- (9) ic!S«j©^at:t£^x 0. 
5 2 lpraol/cm 2 (0. 0 2 4 7 // g/cm 2 ) ~ 5 . 2 1 pmol/cm 2 ( 0 . 2 
4 7 jug/cnr) OC-FGF • A£ffl^TH£<t£fr-9 ^7°U- K fed: 
O'B S AB3E'ft7*U- h (*tPl7"U-h) MW4- (1) iPJ 
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*&t>lttz c S£ftfc*IBIiaSiStt£2?#UT-#£DMEM, f&^^$? 
»£0. 7 5ag/nil©G 4 1 8 ^^^DM E Mt t (I 3 7°CT1 0HR3 

^tLfcyi, tbai/fc3D--tt4»ii, G4 1 8*£*fci s> 

7o „ h L/c 0 HI 0C^$tl5 J:?K, HSftKEffl LfcC- FGF • 

(3) HL-6 0*iSS^©itfe?^A 
S*»iaT*5HL-6 0«Bia (ATCC CCL-2 4 0) ^©bh 

"f^fPICJ: o Tl^/; c -9t£t>*>* 10 0 poiol/cm 2 © C - F G F • A (4 
- 8 //g/cm 2 ) N fci'JC-FGF-CS 1 (5. 1 //g/cm 2 ) £ffll*T 
*J6W2- (9) lz&Wfi&-vmm4ti¥f*>tzzris-h > teJ;0'BSA 
*BS^LfcS*fiS^L/- h©**vp*i£l x l 0 4 cfu/©TKNEO?f 

2000fl©HL-6 0«lJS*£fr2iil©RPM I igflfc (10% 
FC S N 5 0#ft/ml©^-> "J yfcck^'S 0 x/g/mlOX h U7° h v>f 

-< >*^--> 3 >mj&, zmmmmuT 1 * >?■-■> a >iz^^x, * 
n^^^;bii-/; 0 &ifttzmmmffimvi*>v>i/2-j'D%cH-2 9 6 
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7 5rag/ml<DG 4 1 8*tt'±E©RPM I «*!!K35JfcU 3 7°CT'l 2 
«j>tlfcG4 1 8»t4np^-^^g]l 1 tc^-To $&&ii7"b- Mc 

HI 1 [i^£ft*J:9fC> BSAIfltyu- h i"i£$£ LT C - F G F • 
AfcctO'C-FGF-CSl £BEftUfc7l/- bX'ltG 4 1 8ltt3D 

(4) v>^#«aia^Oilfe?*A 

#MJ^©U r Vpj )\s7.&mz.ntZ>? G F> C-FGF-Afcct 
[/C-FGF-C S lCDam^iH-^^&iK ^Tl^tlSS^ff^^o 
6~8M©v7X (C3H/He J) ic 1 5 0 mg/Kg® 5 - 7 p 

/N>f/<^ i.0875 g/mk 7 7 ^->7M) fcfflWcffiKSgM 

/Co 

vyx#M$iHa(i^X + - (Luskey) ^cd^S (Blood. Ib80£x 1S396 
1992*£) ICftl^ b r -< -^/iSfeijijC:^ MffllZ'rj -r>tz 0 
TUt>%, 2 0% FCS, 10 0 ma/ml t h-r>*-o-f*> 

-6 Crh I L-6* 7Ayx>ttS) . 1 0 Ong/ml IM^OXM 
ASS? (rmSCF, 7 A * * >tt«!) , 5 0 #&/ml©^ > U > fe«fc 
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% co4, 3 7°ct4 8 n#ra-r h Ltz 0 =fm*m l tz mmt 

IMI2- (9) KIE*<Z>#j£Ki£o-C2 3 6 //mol/cm 2 (4/zg/cm 2 ) 
© F G F N 1 6 9pmol/cn> 2 (8 wg/'cm 2 ) ©C-FGF • A. 
1 5 9 /zmol/ai 2 C 8 #g/cm 2 ) OC-FGF-CSl I -^H^b* 
{T-^fc^U-K fcJ:tfBSA@Srt:7l'- h- Wb-I-) (Clxi 
0 6 l©¥tftML^*ffl8$<i: 1 x 1 0 4 cfuCDPM5 n e o ? -C ;U*£££ 
6U:se©¥OT$Kfflt,^tt£igttS 2ml^gs;!joL"C3 7W 
-rLfc 0 2B^P B E J^{r|H]S©^f ^x£££;|5]*i©« (2 nil) ^fr^cic 
7°b-H:iUoU $^i:2 2B#I8H >*a^- H&«ttfc„ ■O***- 

mLtzmmmmm$&'mm ccdb, it^^i^t,©, ^v^ino 

aMSftfcit&Lfco SHU/cMliHPP-CFC (High Proliferative 
Potential-Colony Forming Cells, S*f?l&£3 o --JFM&IB8S) 7 -y -fe 

HPP-CFC?7^^li777 Kb- (Bradley) ^©^& (Aust. J. 
Exp. Biol. Med. Sci. , 3l44g> IS287~293M, 196630 KSfcoTrro 
fco i»*ftlwl4 1 96/0. 6 6%Jtl&^ig±tS£{£fflU 5mg 
/mlcDG4 1 8££frfe©, :fcJ:Cte*4-|»*t)®©2a»>£ffl^fc 0 1 

i x i QtmommmzmQL. io% co : *. 3 7°c 
T i 3 bisk h l/-o 3 >»7St, mmttzzi 

□ --*«3tBHft«tTH*Lx HPP-CFC**©if|$K3n.=.- (g 
0. 5i«Rt) £ft&LTG 4 1 8iftt3 a — — cDttJ^^ (»£?s»A.$& 
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m 1 2(Z^£n<S> J: -511. *fM£ LT^ffl U;BS AH£ft7b- 
liG 4 1 8»t±3n^-lith^LTt^ocD(:>tf U ±Ig©£tf U ^7°?- 
K^SSfkL^yL/- h£{£fflLfct§£<zi2G4 1 8 Wtt 3 
tltt^o iifc?*A^{iFGF, C-FGF • A. C-FGF 

- C S 1 ©ll||ICS< nioTfcOv a^0g^M^O7 O'o?^f 
>ffl*©*[fllia;£&a$&tf U^7"f- p\ fcJ:t>'CS- 1 'J^f- KBB#© 

S^MH^© 1/ p n t> 4 ;i/XOjfiJfeS*sp*ffi«)A:o 
(5) y p©@£{ti;:<$ffl LfcC 2 7 7 -C o 1 V^£it£^3? 

*I*©igJ£©C 211 -Co 1 V^ffl^TMtt^fT^/iyb- ht© 
ae^i»AS&*©lk«*^T«C^-r»fflcJ:»)fT-5fco 0. Ipmol/cm 2 
(0. 1 ^ g/cm 2 ) ~4 1 6pmol/cm 2 (2 0 wg/cm 2 ) ©C 2 7 7 - C 
o 1 V£8H> N H)^^j2- (9) irgetSO^&Kcko-cyu- r^©S^ 
^k*fT-9fc 0 h©^ti^tL(w 1 0 0 0cfu©PM5 n e o 

^ A/X££&2ml©^^x±'M£tt]x.T3 7°C> 3 0M7l/^ > 

©7°b- Hz 2 0 0 0ffl©N I H / 3 T 3 IfflSS^r^'t: 2 ml© D M E Mi&ife 
£flQ;iT3 7°C> 2 4*IHK a >Lfc8U #f ! t»«ai!aiir* 

>7 L --> 3 xzj:-»t, t/^u- pjcft»Lfcttiaw p >jy>>ra© 
^^n^auaisffls^-^L, -^fztiDMEM, t ?-^iztii*«ao. 

7 5mg/«l©G 4 1 8*#tDMEM*Jnx.T3 7°CT1 0 BWtt*U 
tbSLAiaoi-tt^aiLfco G 4 1 8 * ttl*««rC8 3 a- 
3 G 4 1 8Wte=i d ■=.-»©*]£ £»i£^#AS&**£ L> •€•© 
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mi 3K*$n*J:5KC 2 7 7 -Co 1 V£[§£ft 

Settle {gffl L/cC 2 7 7 - C o 1 VcoigK&^iftiiilfc^ai 

(6) *'J 'J y>*fflt>A:ite : ?#A 

il5'J'jy> [ (Lys) n] h d <b©£&£&TK;F?1i 

fpicck oss^/co * v ') ■/ y t UTtetf y - l - y y >fttt7K&»$g 

?*5 7?~1 0 ftft«!KttSa) Lfc 0 £t\ 1 3 3pmol/cni 2 

(10^ g/cm 2 ) OPBSMilf: * V 'J i? > I \ MMm 2 - ( 9 ) 

o'B s A&mteitLtzttmi'i'- ^(D^Mtiiz^>^xmmm4- (2) 

intt^,fcoc*fU *'J 'J V>%m%ilbtz7l>- hTliG 4 1 8W 

(1) 'J^7* KOfi^ttfcffll^ite^A 
* U KOfi^ttfcfflWcitfe^Ate, 'J ^7°^ K^yu- 
p±^HSL/«l^S8-CffifflL, HfiSLfco (9) <:l£*ic©^ 

a5T*£**l;«>B S AZmmitLX&^tzzfis- hi:i 0 0 0pfu©PM 
one o^f ;l>x N 2 0 0 0l@©N I H/3T3*ffl3a. *5«fcC«l*«at 0. 
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6 3 nmol/ml£>&rK 'J ^"f^f- K (H-27L CH-27K H2-54 
7, CH2-826) ££ir2il®DMEMigife£j!]0*.T 3 7°C\ 2 4 B# 

fc*ffll&!Kfflfc£2^£UT-:££DMEM N ffe^tSMO. 7 5ng/nl 
©G 4 1 8^-BtrDMEMi:i:t>tc3 7°CT1 0 dJSIL/crJ 
o^-»£»;Lfce G 4 1 8££*fcl*£tt'Cfl£ftfc3a--»Ka*-*- 
5G 4 1 81M*:3n-HS®#]&£*£^*AaiWS£U ^OSi^ll 

HI 1 5 StiS H 2 - 5 4 7SftT-C©ae?iAS*?fiC 

H-2 7 15ffiTi:lt'<T*U<»<N l/:CH 2-8 2 6Tl)CH-2 

7 1 il^£3v^i*n^±©&fe^A^#^t>*Uc 0 
$«s>K»fflfcfcf*£fT->fco ^'JW KiLtCH-2 7h CH- 

2 9 6s H2-5 4 7^®fflL> *nWb-hfcfcOO. 12 6nmol 
(»I«0. 0 6 3nnol/nl) s 1. 2 6 nmol 0 . 6 3 nmol/ml) 

HI 6i:*^tiSJ:9^H2 - 5 4 7 ffiWc2i§») 
O^U^f- KiOt^'itt)CH-2 7 1s CH - 2 9 6i:J±-<T^ 

(2) H2S-5 7 3*ffi^fc^*#*HM&^©*£^*A 
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# h D^^;uxjR5fti:S*-T5H 2 S - 5 7 3©£^£t®^ 
M1foW4- (4) CieSfe©^ST^^X#M$E^'N0ii£^^A 

fT->fc. u h D-^f M:tiH2 S -5 7 3 [1 

6 Opmol/cm 2 (1 0 ug/cm 2 ) ] ZMIZitLtz &©©ffc, CH - 2 9 6 
[1 3 2pmol/cni 2 (8. 3^g/cni 2 ) ] £H^tL/c&©, feitfWi 

i LTB S A£B£fl:Lfct>©£fflWc 0 HPP-CFCT-yfrYCj:^ 

s^tifces*iai 7c^-r 0 m*, mates Lfcttfttsk&K^ mi* 

ite^A******,, 

Ell 7li^$ft3 J: -5 i:, *t!K<t LTfgffl LfcB S AiSft7'L'- hT 
14 G 4 1 8WttOWSK3p--ottl5«a$*ittt^ CH-2 9 6B£ 
It^U- hTi4&j5 0%©«£?*A&*#ii£ttTi^;&<, H2 S-5 

7 3@£ft7°u- r*m*fc*£K{ic.ttJ:!>feRl^*TG4 1 8it# 

SUSfl 6 

(1) #B3£©»IJ6tt&K£ffli*fciife?*A 

^^x©E&»i:^;i3§;lUio^TOT©=k9K L/T»^fc 0 "Tfc 
;b*>, ^SIW2- (9) Cie«0^Sc{wJ:9*4^i;46BSA*BJE^L 
TfeWcyu- h: 1 0 0cfu©PM5 n e o-5^;i/7, 2 0 0 0<@©N 

i h/3T3«, fc«fctra««i o, 4 0, 2 5 0 wg/n,i (-en-en 

0. 158, 0. 632, 3. 95 Oniol/«1K*B£) ©CH-296£ 
#^2ml©DMEMi$it!!^iD^T 2 4 l#R!H >*^-> 3 > LfcfiU * 
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2 4 &#fai-r h Ltzte. mmznmmo. i omg/mi©G 4 i 8 

H- 2 9 6*iSttlLtt^4>©> 3 2pmol/cm 2 ( 2 ^g/cm 2 ) N 1 

2 7pmol/cm 2 ( 8 A£g/cm 2 ) © C H - 2 9 6 &MT4t Ltz7 L/ - h 



HI 





CH-296 


G418'=in--& 


BSA 




5 


BSA 


lOtfg/al 


41 


BSA 


40 ja g/ml 


66 


BSA 


250jtzg/nil 


92 


CH-296(32pinol/cm 2 ) 




55 


CH-296(l27pmol/cm 2 ) 




i 



ain*$n*«t-7{c*«*i:aeis. cH- 2 9 6^#t 

^ii^{ciiCH- 2 9 6##^T(Cit^TG 4 1 o^-&a<*tS 
MC±ECDS«K©CH-296*«*SSinLTU«'9<Si[«l/fctllC^ 
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bzmuLu^m&tmmmcDG 4 1 8ift£=in-- b^mnu^z. t 

B S A@5^t7"U- hiC!iCH- 2 9 6 *<Ji& L^C i^taj^S, 
&oT_nI£©CH- 2 9 6J-cfc<5 L/ r a 9 <i Jixm&kfeMtymii << > + a 
p*i:j$«*©CH-2 9 6^7°u- h LT £ Sftfc t>© 

(2) *HS©*ji6tt«!ll*ffllr^iifi^*A 

=b*>s (9) «:EIR©^!£lcj:(3*t,Axi;«)BSA*H*<l:L 

TfcWcT'U- h C 1 0 0 0cfu©PM5 n e 0-5^7.. 2 0 0 QMO 
N I H/3T3M, ib'JiCH&iftKl. 6 7 nnol/ml® C - F G F • A, 
Co 1 V\ C277-Col V*-en-€ f ndtf2BlODMEM««l*J!)ni 

fctti&!BjB«*Z»LT-^DMEM, t> ?-2r£t*»eo. 7 5mg/ 
ml©G 4 1 8 ££t;DM E M £ £ & I" 3 7°CT1 0 BfiJJi&SU tB^Lrc 
3o--**ttifc 9 G4 1 8*£*tti**itt?»£ftfc3or.-&iztt 
-T3G 4 1 8»tt3D--»©«^*itfe^*A»*i U -eoMH^Ei 

'SoJcjiBi^iifc^afASE&sp^Jf^tiTfe u^yf- K^7° 
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(3) imjzommwmzR^t-ft&m^o&fci-mk 

K«kO 3 3 3pmol/cm 2 (1 Otfg/cnr) CDH-2 7 lfcHMLfc^U 
- K fcitfB S AfcBUEftLfc^l/- bO^M'tliZl x 1 0 4 cfu/© 
TKNEO^f 1 x 1 0 4 I©TF- 1 *fflJ£££t; 2 mlOR PM I 

1 6 4 Omm [5ng/ml G M- C F S > 5 O^ft/ral > V >\ 5 0 
jtzg/ai* h hvf > £Jnx.s $bi:BSA^I£ft 
Lfc7l/- Mr 5 O^g/ml (1. 6 7nmol/ml) ©H-2 7 1 
£SQ;iT3 7°CT2 4B#FdH >*a^<--> a > btz 0 4 > + a^--> s > 

b^/cJfflM^^©9^0 1/5o'o^CH- 2 9 6^@^^U^7 P U- 

ttzbo-^immmo. 7 5mg/mlz>G4 1 8£#ir±l£©iSttSi;£& 
LT3 7°CT8 Bfmi£§U tfc5E Lfc 3 o^-|$£&*./c 0 G4 1 8©# 
ST, ^^STCil^L^nn^-^J: *) G 4 1 8 ffifte^ a ^-©il^^ 

Ell 9K*£*i£<fc?l^ #@£0H-2 7 lfcffiffiL/ctl&KliH- 

2 7 l£@£{tLfc7 U- h J; 0 fcli^jtfe^A^^il bnti; 0 , 

tf - lmm^o&fcT-mAizH- 2 1 1 %®.mt%m^$, imizw 
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f:^-r«t^«««*ff^/ ) : a £-r£jfcgfy2- (9) KE«0£arc8«! L 
^cB S AM^U- Mil 0 0 OmON I H/3T3*fflAS££fr2nil© 
DMEM^to, 3 7°CT-2 4^P B 1^W$-t/Co C ©7 U- h J; 5 

^tl^ti2ml©l. 6 7nmol/ml©H- 2 7 K CH-2 7 1, C 
-FGF • ASZVftmt LTPBS^JD^.T3 7°C, 2. 5^>T> + a 

h L£&, 2 SoiM^t. (H E PE S) x¥8r&3$ 
S(HBSS,Gibcottl5) T^U- h*«*Lfc, 1 0 0 Ocf 
U0PM5 n e 0 0 4 ;ux££fr2 ml©<> -T ;bx±ri®£7 u- htzjD^. 
T37°C. 3 0OTY> + ^^-hLfc^, PBS^l/-h^Lfc, 
Z<D7ls- Hc2ml©DMEM*fln;LT3 7 °(\ 2 4 ESfRSW K 

^-M»I0. 7 5mg/ml©G4 1 8*^t'DMEMi <t fcic3 7 
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££>IZ S i$fcrf5# l ) ^"7°^ K£> 0. 2 9nnol/nl©C-FG F • A, 
feckC^O. 7 9nmoi/mi©CH- 2 9 6<:£jgL. ± EH**©*!** fro 
fc 0 0 2 1 CrO^^tc H*. *lttttefflLfc»li6ttttH, ftEtditt 
iSfc^^A^^^^-To 112 1 li^$ft<5J;?f:C-FGF • A s fcitf 
CH- 2 9 6^&L/cJi^{:(ixifc^A^^©±#^^tlTfc'9. 
C-FGF - A Jio^T±E©gtt#tt8!£ft.5 CH-2 9 6 

lM6tt&K*B£rt: Lfc £ -X£fflOT i/ho^ ;i/Xl^$^±if 

SI. 1 4 f/m©tf 'JX^U'l/f-X (*U f-X *'Jx^U> 
□ X7xT, #y^-fi>Xtt«) *rffl^fc„ ±E£-X©2. 5%!i^ 
IS 2 0 /ulirx* y -;U8 0 uU fc<kt>'4 0 jug/ml©CH - 2 9 
2il*J)DAT4 c CT— KIMlL^lft, BSAfciD-'P B S riDX.T 4 ml© 
lKBSA/PBSSBifctLfco £©»»««!: J: ^T@tt 

L fc £ - X£SJ£ 5 ml© 1 % B S A / P B S i:g| Ez£T 1 B$P B 1#1 

ltch-2 9 Qm%.\t\£-x<omm&zntz 0 ltch-2 

9 6j&«O^te0i:2«B S A*«fflLxaS{b*f^*?fofct*-XfclRl 

±EOk*-X«iWO-5 1/1 OS (0. 5ml) £<k»K zftckOit 
'k#*ti::J:->T t*-X*IslJR Lfc&x Cfttcl 0 0 0cfu©PM5 n e o 
$-f**£afrDMEM*Jn;tT3 7°C, 3 0£HW h Lfco 

t'-X£ 1 %B S A/P B ST 2 2ml©DMEMi:»jBLT 1 
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ml£7'u- Hr&L, 3xi 0 5 ®©N I H/3T3*IBBS£#i;l«>l©D 
-hL/c 0 #ife£&«K0. 7 5mg/nl©G 4 1 8££trDME 

2 6 4®©G 4 1 8 M&z L/c©KS} L> Wli LTffl 
WcB S AHSEftb'-XTIi* o/c <iiftt3n--li$bfttt*-,*: 0 C 
®-<kttCH-2 9 6£t*-X±K@£ftUfciS£?*>:7u- h©i#£|5] 



312 



7°b- h 


G418iftt=i o — 




0 


CH-296H£lt 


2 6 4 



^ x & & » £ ± if £ - i * < oj g& ^ f 9 ^ £ # t { z m t ft ft f : ck ~> X m ^ 
•7^x#M$fflflSli^ffif?iJ4 - (4) fife oTlMJU ^ttf 

HM2- (9) KiemtO^&JZft^TB S Afcafc-ftLfcyu- K 
7- (1) i:E*©^rffiT»»lyfcCH-2 9 6HS<kt'- 
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X©9*>1/1 Om%mnltzt>(D(D*:ft*:tUZ 1 x 1 0 6 {I©Ti! MM 
It^mmmt 1 x l 0 4 cfu©PM5 n e o ^ ^ HTst^^tsl.R^m 

^m^m^^ntz^m 2mi^^saLT3 7°ctm >*^- h 2 

i$F^fcl3fi©^ A*x£a£;lq]ti©i£% C 2 ml) Zffifziz-f \s- 
in Ls $£i:2 2f$p B E H h£^tt£ 0 -f b&7f^ 

*BU&j$Rt$9Tft (CDB. ^yntS) 

cn££&fc>tfTMilT&T2[E]&#U/c&> M&£ft& 

^iiSfc^A^^-To l©fcl3l<£9, CH- 2 9 6S^bt" 

nmm 8 

CI) H-2 7 1> fccfcO'CH-2 7 1 Wcitfe^SA 
H-2710U hn^>r;U^aR5ftirttH-5K»*, H-2 7 K fe^O' 

U- HfcttfttflKftfrU •fcwKBffrSf-Ol/XOafcN I H/3T3 
ttUSani-JBifcT y -fe TiftHS U pEj#©*iJH£]±t£-f S C <t d J: 0 1? 
ffliL/Co Tttfr^ £$6012- (9) E*©^ffiCJ:*)S^©M©H- 
2 7 1 [6 7pmol/cm 2 (2 ^g/cm 2 ) ~3 3 3praol/cm 2 ( 1 0 /zg/cnr) 
] , 7 1 [6 7pmol/cra 2 (4 jig/ cm 3 ) - 3 3 3pmol/c 

m 2 (2o^g/cm 2 ) ] &m^xmfcitmrpS:i = rr>tz-fi,-\>(o*ti j etiiz 
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1 0 0 OcfuOPMo n e o -f ;u*£St/ 2 ml© 1 !? >r ;U*±jttt£J[];L 
T3 7°C, 3 0Wl/O*a'<-i' 3 > UfcSL PBS£ffioryu 
- h*tte«l=5fe*LA:o coy Hi 2 0 0 OfiON I H/3 T 3 IB 
IS*$t;2ilCDDMEMi§J|fi%a3iT3 7°C\ 2 4I#IHK >*^->- a 
>U *©$0. 7 5iog/iloG 4 1 8 tf 1 0 Bia&H 
^CHl^aDi-^ftftl,, tf&Lfco *©*SS*BI2 3K* 

^■J^yf- KOfigfflS. »$4(SG4 1 8»tt^o--|[^1- 0 

ei 2 3K*$ft*j:-5i:, ch-2 7 1 zm^tzta&izim&mft iz 
fflWctf y^y^ K*§^frfrfc$>rtf«lq|g8t©G 4 1 8iSitte=i o-- 
^Sl/fco :ni:JtL, H- 2 7 lTliH^tOBRo^ 'J^y^ K»ffi 
£±tf*C tic J: VMfK&ftWlz&m? DJL-ttA<JtJoLTfc*3N 333 
PDiol/cni 2 T@^l:^fT-o^tOT-liCH- 2 7 1 <t(5]MSOG 4 1 8» 
lt3Di-i«s^fc fl ;o: tli+^fiOH- 2 7 l£ffl^xyu- h 
©S^tS-rr 9 c CH-27 1 ££M±l^©^;ux^&$) 

(2) C-FGF • A^fflWcitfc^A 

C-FGF • At: >;^y^ KOU h o^^f ;UXjfi55fec*f-f*|^l?J&N I 
H/3T3ifflllS=JD^-MT-yt?i'ir«koTli^fco "f*£fc*>. H«gM 
2- (9) {:IS«£©^SIIJ: 9 1 2 7pmol/cm 2 (6 #g/cm 2 ) OC-F 
GF • A-CH5Eft*ffofcyu- K 1 2 7 pmol/cni 2 ( 7 . 6wg/cra 2 ) 
©CH-2 7 l-CHJEftfcfTofcyu- K 1 2 7 praol/cn 2 ( 8 wg/cnt 2 ) 
OCH- 2 9 6-CH^k*fr-»feyu- K fccfcO'B S A£@£<tL/c*t 

jwyu- h«-«fflLfcflbw«jfcffi8- (i) t±<m^ : AX'wmbtz 0 
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8Wf43n--&£*ir 0 

- hTanDi-^mau^ofc, c-fgf • A^H/Titu^ 

&liCH-2 7 K fciO i 'CH-2 9 6^l^t>Oill^ofc 0 
C<DC £!iFGF#?±(rCH-2 7 1, fcJ:tfCH-2 9 6 tSBWi: 

(3) C-FGF-CS lfcffl^fcitfrFSIA 

C-FGF-CS1 #U^^f- K©U r n ^-Ouajg&KaifTSSZ** 
EiT*3*-rilftm;-9Tfll^fce -Ttt*>^ ^ft^tll 3 3 pmol/cm 2 © 
C-FGF-CS1 (6. 7 ug/cm 2 ) .C-FGF - A (6. 3 wg/c 
m 2 ) x CH-2 7 1 (8^g/cra 2 ) N CH- 2 9 6 (8. 4 ug/cz 2 ) £ 

ffl^Tsgft0]2- (9) iztmv>i5&-c-y \y- homfeitzniK 

ffl^THM8- (1) mmvN 1 H/3T3aiia3ai-BfiE7 -y-b-f 
£n-,tz 0 *otS**H2 5t-*"To B 2 5 ttttll6tt»K£it£ : jF*A»& 
$©Hffi**-rEI?*0> tifiiif:®fflU;MttM£. *fit$ii)f:C4 1 8 

0 2 5K*$ft*«fc9i::. :n^>4Io*'JW K*B«4tLfc7i/ 

- hTrt(ilf|a|»OG 4 1 8Bttt3a^.-*<aiSLT*> ^ C-FGF- 
CS la^fcflfeo^y^f- Ki»WJ:H*OL/ ro$-OU;U££gtt 

(4) C 2 7 7 -Co 1 V^ffll^citfc^^A 

C 2 7 7-Co 1 VfJJW KOI/ h o»*-OUXj|Rjfej:*f-r*«BW^ 
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1 2 4pmol/cnr (6. 4 //g/cm 2 ) ©C 2 7 7 -Co 1 VTBS-ftfcfT-? 

6i:*£*T.-5<£?(:B S A^li^iyb- r "Clin 
fcttttfr^fcOKSfU C 2 7 7 -C o 1 V£H5£fl:Lfc?l/- hTliG 
4 1 8ifte^o^.-cDi±i^«l?,$n/Co cociliC o 1 V^t^±{;u 

ttU ho^;!/**;? HfflfroW8&Jp-eafc^#A3 
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7** v<om&®^j:zm^mm^<n®&?mAtym%^ty 

OlffilSfi^J^/f K©jK£«K 4ocktf7 4 7n*;?3 1 7©Sffllj&g 

•fiPtt^: »j viz ct sfctt»te^©fc£?»A8!i¥£*-f 7' 7 7T& 

So 

H3W\ 37-yv75^ > K 7 ^ 7*a*^f->©«Bia«#§Btt# 
£^W-rS«ffi'l£Ms fc«fctf7 4 7'n**f->©i|^8*8Btttf l>^7 

f- K(i^5^iffliia^©iafe : F«ASft**^'r^5 7T*.5o 

H4(is 7^7'ot^f>77/>>K fc«t^7-(7'D^^f>77 

«w«is^©afi^#AJ»***-r^5 7T**o 

El 5 lis 7^7D*7^>©*ffltS&*SI5&tf 'J^^ h\ f^'J'Jy^ 
#'J'jy>t7-f 7d*7x>©M&3§M* 1 J^7^ K©*I£#U 7 4 
-7n*9 f-yyjy/ > K fc^O'7 4 7a* ? f- >7 5 TV > h <h 7 

£^A»fi-r7 7t*^o 

^77T'*5 0 

ft. feiC/xiJxn^xf >ii*i7>(7'o?^f>777'y > bfi£ 

ttoi^i:J;^SM^©ilfc^A^^*t/77T'*5o 
El 8 12. 7^7'ot>^f >77?7 > hHSE-ftt'-X, 7^D*;f 

>©nia*»*te# 'j KBiEfct'-x* feet ^'7 w 7D^n >7 



-88- 



WO 97/1 83 1 8 PCT/JP96/03254 



> hi7^ 7u*9*>o>m!&mmmtiL$i)nri- wmsyizm 

El 9(1, ilfiJSJ^ii?, fcJiWJi^lsi^itMH^^tWt-^^ 

HI 0(1, ^^MTOB^^^W-rs^^Mlo^fflSi, &$) 
M^©«£^A©f»&£*t?'7 7T£>3 0 

©»e?*A*^-rr5 7-c«« 0 
*w»ia^<oae?aiA©Ba«*^f ^5 7T** 0 

Ell 4(1, D 'J v>ir j;£^ft|fflj&^©:fift^A»£*il-?'7 7 

lUl 5(1, >77^V > Kfc^O'7 -f 7d*H>75 

Ill 611, 7 0'D?^f>77?'y > hfcctO'7 ^ 7p^7^>75 

> rS^#jc^«*wana^©ae^*Aj»**^i-fc-5o>i:o©^ 

"5 7-C'^^o 

Ell 7(1, 7^7D*?f>77^ > hfc<fcL>'7 ^D?^f>7 7 

?V > rfi£&l=ct*£ttffljfe^©££?£A&^£*-f £ ^cfc^i 
-3©7'v7T*£o 

1118(1, ftft?JliaJt»H?*£*?*aftgg«m x 35 _y >75 

wffls&^©ifie^A^^^^-r7'7 7T*-5o 
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ia 2 o i4, 7-r7'a?^f >77?-y>h fc«fc ratt^fflusiasiia 1 ?^ 

So 

m2 us, iif ie™? ^^wt^i'ttifc W7 ^ 7'd^ 

So 

?$A©i8&£*-f ^7 7-c#>So 

?f>77^> M:J:£1f!mffl&§^0iI£^A£*^7*^7T&£o 

7f/77?v> HCckawwais^oaGTOA*^*)-? l^®?"? 

7t*5 0 

.EI 2 614, 37-t'>7777> h^ttt5j$mH:4^W 
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mm 



E?'J®ft$ : 2 7 1 

mom ■. i*m 

K?>J : 

Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro 
1 5 10 15 

Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr 

20 25 30 

Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met 

35 40 45 

Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser 

50 55 60 

Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu 

65 70 75 

Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr 

30 85 90 

Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala 

95 100 105 

Thr Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr 
HO 115 120 
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He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr 

125 130 135 

Pro lie Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He 

140 145 150 

Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr 

155 160 165 

Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser 

170 175 180 

Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr 

185 190 195 

Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg lie 

200 205 210 

Thr Gly Tyr lie He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg 

215 220 225 

Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He 

230 235 240 

Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val lie Ala 

245 250 255 

Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu lie Gly Arg Lys Lys 

260 265 270 

Thr 



se?ij#^ : 2 

Se?U<7>g£ : 2 5 
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w.nomm ■. ^-/^ v 

Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His 
15 10 15 

Gly Pro Glu He Leu Asp Val Pro Ser Thr 
20 25 

E?i|S^ : 3 

: 1 5 5 

EFijogy :7-;yg 

htf d ■>'- : ot«^ 
£?|J0«J8 : -^7°^ K 
E?IJ : 

Met Ala Ala Gly Ser He Thr Thr Leu Pro Ala Leu Pro Glu Asp 

1 5 10 15 

Gly Gly Ser Gly Ala Phe Pro Pro Gly His Phe Lys Asp Pro Lys 

20 25 30 

Arg Leu Tyr Cys Lys Asn Gly Gly Phe Phe Leu Arg He His Pro 

35 40 45 

Asp Gly Arg Val Asp Gly Val Arg Glu Lys Ser Asp Pro His He 

50 55 60 

Lys Leu Gin Leu Gin Ala Glu Glu Arg Gly Val Val Ser He Lys 
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65 70 75 

Gly Val Cys Ala Asn Arg Tyr Leu Ala Met Lys Glu Asp Gly Arg 

80 85 90 

Leu Leu Ala Ser Lys Cys Val Thr Asp Glu Cys Phe Phe Phe Glu 

95 100 105 

Arg Leu Glu Ser Asn Asn Tyr Asn Thr Tyr Arg Ser Arg Lys Tyr 

110 115 120 

Thr Ser Trp Tyr Val Ala Leu Lys Arg Thr Gly Gin Tyr Lys Leu 

125 130 135 

Gly Ser Lys Thr Gly Pro Gly Gin Lys Ala He Leu Phe Leu Pro 

140 145 150 
Met Ser Ala Lys Ser 
155 

mm^ : 4 

E?"J©fi<* : 4 3 2 
»©» : 1*11 

h#oy- : mm 

8E?|J : 

Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 
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Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He. Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
HO 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 
200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 
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Thr Val Pro 
Pro Gly Val 
Gly Asp Ser 
Thr Glu He 
Leu Pro Ala 
Gly His Phe 
Phe Phe Leu 
Glu Lys Ser 
Arg Gly Val 
Ala Met Lys 
Asp Glu Cys 
Thr Tyr Arg 



215 

Gly Ser Lys 
230 

Asp Tyr Thr 

245 
Pro Ala Ser 

260 
Asp Lys Pro 

275 
Leu Pro Glu 

290 
Lys Asp Pro 

305 
Arg lie His 

320 
Asp Pro His 

335 
Val Ser He 

350 

Glu Asp Gly 

365 
Phe Phe Phe 

380 
Ser Arg Lys 

395 



Ser Thr Ala 
lie Thr Val 
Ser Lys Pro 
Ser Met Ala 
Asp Gly Gly 
Lys Arg Leu 
Pro Asp Gly 
lie Lys Leu 
Lys Gly Val 
Arg Leu Leu 
Glu Arg Leu 
Tyr Thr Ser 



220 

Thr lie Ser 
235 

Tyr Ala Val 
250 

He Ser He 
265 

Ala Gly Ser 
280 

Ser Gly Ala 
295 

Tyr Cys Lys 
310 

Arg Val Asp 

325 

Gin Leu Gin 
340 

Cys Ala Asn 
355 

Ala Ser Lys 
370 

Glu Ser Asn 
385 

Trp Tyr Val 
400 



Gly Leu Lys 
240 

Thr Gly Arg 
255 

Asn Tyr Arg 
270 

He Thr Thr 

285 

Phe Pro Pro 
300 

Asn Gly Gly 
315 

Gly Val Arg 

330 

Ala Glu Glu 

345 

Arg Tyr Leu 
360 

Cys Val Thr 
375 

Asn Tyr Asn 
390 

Ala Leu Lys 
405 
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Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 
410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Lys Ser 
425 430 

E?iJ#^ : 5 

: 4 5 7 
K?iJ©M : 7 $ ;S 
: 1 

Kf>D^- : mm 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser lie Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
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95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Cly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser lie Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala Ala Gly Ser lie Thr Thr 

275 280 285 
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Leu Pro Ala Leu Pro Glu Asp Gly Gly Ser Gly Ala Phe Pro Pro 

290 295 300 

Gly His Phe Lys Asp Pro Lys Arg Leu Tyr Cys Lys Asn Gly Gly 

305 310 315 

Phe Phe Leu Arg He His Pro Asp Gly Arg Val Asp Gly Val Arg 

320 325 330 

Glu Lys Ser Asp Pro His lie Lys Leu Gin Leu Gin Ala Glu Glu 

335 340 345 

Arg Gly Val Val Ser He Lys Gly Val Cys Ala Asn Arg Tyr Leu 

350 355 360 

Ala Met Lys Glu Asp Gly Arg Leu Leu Ala Ser Lys Cys Val Thr 

365 370 375 

Asp Glu Cys Phe Phe Phe Glu Arg Leu Glu Ser Asn Asn Tyr Asn 

380 385 390 

Thr Tyr Arg Ser Arg Lys Tyr Thr Ser Trp Tyr Val Ala Leu Lys 

395 400 405 

Arg Thr Gly Gin Tyr Lys Leu Gly Ser Lys Thr Gly Pro Gly Gin 

410 415 420 

Lys Ala He Leu Phe Leu Pro Met Ser Ala Ala Ser Asp Glu Leu 

425 430 435 

Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu 
440 445 450 

He Leu Asp Val Pro Ser Thr 
455 
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E?iJ#^ : 6 

IE?'I©££ : 1 8 6 

I£?lj©gJ : 7 ^ JW 
m<D%. : 1 

Gly He Arg Gly Leu Lys Gly Thr Lys Gly Glu Lys Gly Clu Asp 
15 10 15 

Gly Phe Pro Gly Phe Lys Gly Asp Met Gly He Lys Gly Asp Arg 

20 25 30 

Gly Glu He Gly Pro Pro Gly Pro Arg Gly Glu Asp Gly Pro Glu 

35 40 45 

Gly Pro Lys Gly Arg Gly Gly Pro Asn Gly Asp Pro Gly Pro Leu 

50 55 60 

Gly Pro Pro Gly Glu Lys Gly Lys Leu Gly Val Pro Gly Leu Pro 

65 70 75 

Gly Tyr Pro Gly Arg Gin Gly Pro Lys Gly Ser He Gly Phe Pro 

80 85 90 

Gly Phe Pro Gly Ala Asn Gly Glu Lys Gly Gly Arg Gly Thr Pro 

95 100 105 

Gly Lys Pro Gly Pro Arg Gly Gin Arg Gly Pro Thr Gly Pro Arg 

110 115 120 

Gly Glu Arg Gly Pro Arg Gly He Thr Gly Lys Pro Gly Pro Lys 

125 130 135 
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Gly Asn Ser Gly Gly Asp Gly Pro Ala Gly Pro Pro Gly Glu Arg 

140 145 150 

Gly Pro Asn Gly Pro Gin Gly Pro Thr Gly Phe Pro Gly Pro Lys 

155 160 165 

Gly Pro Pro Gly Pro Pro Gly Lys Asp Gly Leu Pro Gly His Pro 

170 175 180 

Gly Gin Arg Gly Glu Thr 
185 

!E?'J#-§ : 7 
@E?iJ©g$ : 4 6 4 
i£?iJ®S : 7 ^ J M 
: 1 *flt 

hio is- : mim 
mm : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

■1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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His Glu Ser 
Ser Pro Thr 
Thr Val His 
He Arg His 
Arg Val Pro 
Pro Gly Thr 
Glu Glu Ser 
Val Pro Arg 
Leu He Ser 
lie Thr Tyr 
Thr Val Pro 
Pro Gly Val 



65 

Thr Pro Leu 
80 

Gly He Asp 
95 

Trp He Ala 
110 

His Pro Glu 
125 

His Ser Arg 

140 
Glu Tyr Val 

155 
Pro Leu Leu 

170 

Asp Leu Glu 
185 

Trp Asp Ala 

200 
Gly Glu Thr 

215 
Gly Ser Lys 

230 
Asp Tyr Thr 

245 



Arg Gly Arg 
Phe Ser Asp 
Pro Arg Ala 
His Phe Ser 
Asn Ser He 
Val Ser He 
He Gly Gin 
Val Val Ala 
Pro Ala Val 
Gly Gly Asn 
Ser Thr Ala 
lie Thr Val 



70 

Gin Lys Thr 
85 

lie Thr Ala 
100 

Thr He Thr 
115 

Gly Arg Pro 
130 

Thr Leu Thr 
145 

Val Ala Leu 
160 

Gin Ser Thr 
175 

Ala Thr Pro 
190 

Thr Val Arg 
205 

Ser Pro Val 
220 

Thr He Ser 
235 

Tyr Ala Val 
250 



75 

Gly Leu Asp 
90 

Asn Ser Phe 
105 

Gly Tyr Arg 
120 

Arg Glu Asp 
135 

Asn Leu Thr 
150 

Asn Gly Arg 
165 

Val Ser Asp 
180 

Thr Ser Leu 
195 

Tyr Tyr Arg 
210 

Gin Glu Phe 

225 

Gly Leu Lys 
240 

Thr Gly Arg 
255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu lie Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 

290 295 300 

Asp Met Gly He Lys Gly Asp Arg Gly Glu lie Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 385 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

He Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 

410 415 420 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Gly 

425 430 435 

Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 
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440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Glu Thr 

455 460 

mm&^ : 8 

: 4 8 9 
E^IJOS -.rum 
m<D& : 1 

h^n-> - : mm 

le^ij : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Cly Leu Asp 

80 85 90 
Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Gly He Arg Gly Leu Lys Gly 

275 280 285 

Thr Lys Gly Glu Lys Gly Glu Asp Gly Phe Pro Gly Phe Lys Gly 
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290 295 300 

Asp Met Gly He Lys Cly Asp Arg Cly Glu He Gly Pro Pro Gly 

305 310 315 

Pro Arg Gly Glu Asp Gly Pro Glu Gly Pro Lys Gly Arg Gly Gly 

320 325 330 

Pro Asn Gly Asp Pro Gly Pro Leu Gly Pro Pro Gly Glu Lys Gly 

335 340 345 

Lys Leu Gly Val Pro Gly Leu Pro Gly Tyr Pro Gly Arg Gin Gly 

350 355 360 

Pro Lys Gly Ser He Gly Phe Pro Gly Phe Pro Gly Ala Asn Gly 

365 370 375 

Glu Lys Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Gly 

380 385 390 

Gin Arg Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly 

395 400 405 

He Thr Gly Lys Pro Gly Pro Lys Gly Asn Ser Gly Gly Asp Gly 

410 415 420 

Pro Ala Gly Pro Pro Gly Glu Arg Gly Pro Asn Gly Pro Gin Cly 

425 430 435 

Pro Thr Gly Phe Pro Gly Pro Lys Gly Pro Pro Gly Pro Pro Gly 

440 445 450 

Lys Asp Gly Leu Pro Gly His Pro Gly Gin Arg Gly Ala Ser Asp 

455 460 465 

Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His Gly 

470 475 480 
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Pro Glu He Leu Asp Val Pro Ser Thr 
485 

K?'J#^ : 9 
Se?iJ®S$ : 3 6 

myom : mm 

£08 : 1 *|g 

E?lj0i£8 : (£fifcDNA) 

: 

AAACCATGGC AGTCAGCGAC GAGCTTCCCC AACTGG 36 

S?IJM : 1 0 
E?iJ©^$ : 2 0 
SS^iJOg/ : 
«©» : 1 *il 

miiomm ^co^omm (^dna) 

AATTGACAAA CCATCCATGG 20 

E7>IM : 1 1 
@£?'JC7)^^ : 3 3 

a®& : i 
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£7iJ©a*S : *©ftk4)f£g£ (MDNA) 



CCATTAAAAT CAGCTAGCAG CAGACATTGG AAG 



33 



BS?lj#-Sf : 1 2 

ae?ij©s$ •. 3 6 
se?ij©gj : 

8©S : 1** 

Se^'J^M^ : *®ffe©&E£ (oSEDNA) 

: 

TCTAGAGGAT CCTTAGCTAG CGCCTCTCTG TCCAGG 36 

mm^ : i 3 

SS?ij©g£ : 5 4 7 

mqom : 7 ; y i 

: 

Ala Ala Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin 



Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val 



5 



10 



15 



20 



25 



30 
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Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr 
35 40 45 

Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val 
50 55 60 

Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val 
65 70 75 

Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val 
80 85 90 

Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val 
95 100 105 

Thr Asp Ala Thr Glu Thr Thr lie Thr He Ser Trp Arg Thr Lys 
110 115 120 

Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn 
125 130 135 

Gly Gin Thr Pro He Gin Arg Thr lie Lys Pro Asp Val Arg Ser 
140 145 150 

Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys lie Tyr 
155 160 165 

Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val He 
170 175 180 

Asp Ala Ser Thr Ala lie Asp Ala Pro Ser Asn Leu Arg Phe Leu 
185 190 195 

Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg 
200 205 210 

Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro Gly Ser 
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215 220 225 

Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu 

230 235 240 

Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr lie Tyr 

245 250 255 

Val lie Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly 

260 265 270 

Arg Lys Lys Thr Ser Ala He Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Cln Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu lie Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 

365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 

380 385 390 

Thr Lys Thr Glu Thr lie Thr Gly Phe Gin Val Asp Ala Val Pro 

395 400 405 
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Ala Asn Cly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Cly Thr Asp Tyr Lys 

425 430 435 

He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr lie Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val lie Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

He Gly Arg Lys Lys Thr Ser 

545 



E*J#-5 : 1 4 
S2?'J©g£ : 8 2 6 

: 1 *gj 



-111- 



WO 97/18318 PCT/JP96/03254 



Ala Ala Ser Pro Thr Asp Leu Arg Phe Thr Asn lie Gly Pro Asp 

5 10 15 

Thr Met Arg Val Thr Trp Ala Pro Pro Pro Ser lie Asp Leu Thr 

20 25 30 

Asn Phe Leu Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val 

35 40 45 

Ala Glu Leu Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr 

50 55 60 

Asn Leu Leu Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val 

65 70 75 

Tyr Glu Gin His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr 

80 85 90 

Gly Leu Asp Ser Pro Thr Gly lie Asp Phe Ser Asp lie Thr Ala 

95 100 105 

Asn Ser Phe Thr Val His Trp He Ala Pro Arg Ala Thr He Thr 

110 115 120 

Gly Tyr Arg He Arg His His Pro Glu His Phe Ser Gly Arg Pro 

125 130 135 
Arg Glu Asp Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr 

140 145 150 
Asn Leu Thr Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu 

155 160 165 
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Asn Cly Arg Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr 
170 175 180 

Val Ser Asp Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro 
185 190 195 

Thr Ser Leu Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg 
200 205 210 

Tyr Tyr Arg He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val 
215 220 225 

Gin Glu Phe Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser 
230 235 240 

Gly Leu Lys Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val 
245 250 255 

Thr Gly Arg Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He 
260 265 270 

Asn Tyr Arg Thr Glu He Asp Lys Pro Ser Thr Ser Ala He Pro 
275 280 285 

Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu 
290 295 300 

Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Cly Tyr Arg 
305 310 315 

Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He 
320 325 330 

Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly Leu Met 
335 340 345 

Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr 
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Leu Thr Ser 
Val Ser Pro 
Thr He Thr 
Phe Gin Val 
Arg Thr He 
Gin Pro Cly 
Asn Ala Arg 
Asp Ala Pro 
Leu Leu Val 
He He Lys 
Pro Arg Pro 
Glu Pro Gly 



350 
Arg Pro Ala 

365 
Pro Arg Arg 

380 
He Ser Trp 

395 
Asp Ala Val 

410 

Lys Pro Asp 

425 
Thr Asp Tyr 

440 
Ser Ser Pro 

455 
Ser Asn Leu 

470 

Ser Trp Gin 

485 
Tyr Glu Lys 

500 
Arg Pro Gly 

515 
Thr Glu Tyr 

530 



Gin Gly Val 
Ala Arg Val 
Arg Thr Lys 
Pro Ala Asn 
Val Arg Ser 
Lys He Tyr 
Val Val He 
Arg Phe Leu 
Pro Pro Arg 
Pro Gly Ser 
Val Thr Glu 
Thr He Tyr 



355 

Val Thr Thr 
370 

Thr Asp Ala 
385 

Thr Glu Thr 
400 

Gly Gin Thr 
415 

Tyr Thr He 
430 

Leu Tyr Thr 
445 

Asp Ala Ser 
460 

Ala Thr Thr 
475 

Ala Arg He 
490 

Pro Pro Arg 
505 

Ala Thr lie 
520 

Val He Ala 
535 



360 

Leu Glu Asn 
375 

Thr Glu Thr 
390 

He Thr Gly 
405 

Pro He Gin 
420 

Thr Gly Leu 
435 

Leu Asn Asp 
450 

Thr Ala He 
465 

Pro Asn Ser 
480 

Thr Gly Tyr 
495 

Glu Val Val 
510 

Thr Gly Leu 
525 

Leu Lys Asn 
540 
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Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr Ser Ala 

545 550 555 

He Pro Ala Pro Thr Asp Leu Lys Phe Thr Gin Val Thr Pro Thr 

560 565 570 

Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn Val Gin Leu Thr Gly 

575 580 585 

Tyr Arg Val Arg Val Thr Pro Lys Glu Lys Thr Gly Pro Met Lys 

590 595 600 

Glu He Asn Leu Ala Pro Asp Ser Ser Ser Val Val Val Ser Gly 

605 610 615 

Leu Met Val Ala Thr Lys Tyr Glu Val Ser Val Tyr Ala Leu Lys 

620 625 630 

Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly Val Val Thr Thr Leu 

635 640 645 

Glu Asn Val Ser Pro Pro Arg Arg Ala Arg Val Thr Asp Ala Thr 

650 655 660 

Glu Thr Thr He Thr He Ser Trp Arg Thr Lys Thr Glu Thr He 

665 670 675 

Thr Gly Phe Gin Val Asp Ala Val Pro Ala Asn Gly Gin Thr Pro 

680 685 690 

He Gin Arg Thr He Lys Pro Asp Val Arg Ser Tyr Thr He Thr 

695 700 705 

Gly Leu Gin Pro Gly Thr Asp Tyr Lys He Tyr Leu Tyr Thr Leu 

710 715 720 

Asn Asp Asn Ala Arg Ser Ser Pro Val Val He Asp Ala Ser Thr 
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725 730 735 

Ala He Asp Ala Pro Ser Asn Leu Arg Phe Leu Ala Thr Thr Pro 

740 745 750 

Asn Ser Leu Leu Val Ser Trp Gin Pro Pro Arg Ala Arg He Thr 

755 760 765 

Gly Tyr lie He Lys Tyr Glu Lys Pro Gly Ser Pro Pro Arg Glu 

770 775 780 

Val Val Pro Arg Pro Arg Pro Gly Val Thr Glu Ala Thr He Thr 

785 790 795 

Gly Leu Glu Pro Gly Thr Glu Tyr Thr He Tyr Val He Ala Leu 

800 805 810 

Lys Asn Asn Gin Lys Ser Glu Pro Leu He Gly Arg Lys Lys Thr 

815 820 825 

Ser 

mm^ : 1 5 

lE^iJOS^ : 3 

: i *s§ 
h*a>>- : mm 

S£?iJ©SSi : -c©ffe©^K (£fi£DNA) 
E*l : 

AAACCATGGC AGCTAGCGCT ATTCCTGCAC CAACTGAC 38 
: 1 6 
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1£5'I<D§£ ; 3 6 

«oa : 1 

h # n s; - : Sgjft 

f£?i]©M : *<Dftk©M (afiJcD N A) 

m\\ : 

AAAGGATCCC TAACTAGTCT TTTTCCTTCC AATCAG 36 
: 1 7 

E?iJ<Dg£ : 1 6 4 4 
E?'J£DS! : 
ttOtt : 2*18 

1E?|J©M£I : *©ftfe©&K (AIO* 'J K*3- Kf 3D N A) 

E?|J : 

ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCACGT CACACCCACA 60 
AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTCGATATCG ACTGCCGGTG 120 
ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CACCTCATCC 180 
GTCCTTGTAT CAGGACTTAT GGTGCCCACC AAATATGAAG TGACTGTCTA TGCTCTTAAG 240 
GACACTTTGA CAAGCAGACC AGCTCAGCGT GTTGTCACCA CTCTCGAGAA TGTCAGCCCA 300 
CCAAGAAGGG CTCGTGTGAC AGATGCTACT GACACCACCA TCACCATTAG CTGGAGAACC 360 
AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGC CCAGACTCCA 420 
ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 
ACTCACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTCTGGTC 540 
ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 
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AATTCCTTGC TGGTATCATG GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATCATCAAG 660 

TATGACAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GACGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTGATT GGAAGGAAAA AGACTAGCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CCCAATGTTC AGCTCACTGG ATATCGAGTG CGCGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAAGTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTG TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCAGC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC ACGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATG ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 

GCACCATCCA ACCTGCGTTT CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 1440 

CCGCCACGTG CCAGGATTAC CGGCTACATC ATCAAGTATG AGAAGCCTGG GTCTCCTCCC 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 1560 

CCGGGAACCG AATATACAAT TTATGTCATT GCCCTGAAGA ATAATCAGAA CAGCGAGCCC 1620 

CTGATTGGAA GGAAAAAGAC TAGT 1644 

K?IJ#^ : 1 8 
ie?'J©&£ : 3 7 

h* o s- : mm. 

I£?'J©M : xOf&O&K (^DNA) 
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E5IJ : 



AAACCATGGC AGCTAGCCCC ACTGACCTGC GATTCAC 



E?|J#^ : 1 9 
K?i|£>££ : 3 8 

: 

mom : 1 

May- : jSgft 

E?i]®«£: ^(Dftk®^^ (^DNA) 
E2?|J : 

AAAAGATCTC TAACTACTGC ATGGTTTGTC AATTTCTG 38 

E?|JS^ : 2 0 
E?ijcog£ : 2 4 8 1 

mnom. ■. m&. 

h*D->- : 

E?'J©»Si : -e©ffe©&g£ (AlO^'J^f- K£=J- K-T-5DNA) 
E?"J : 

ATGGCAGCTA CCCCCACTGA CCTGCGATTC ACCAACATTG GTCCAGACAC CATGCGTGTC 60 

ACCTGGGCTC CACCCCCATC CATTGATTTA ACCAACTTCC TGCTGCGTTA CTCACCTGTG 120 

AAAAATGAGG AAGATGTTGC AGAGTTGTCA ATTTCTCCTT CAGACAATGC AGTGGTCTTA 180 

ACAAATCTCC TGCCTGGTAC AGAATATCTA GTGAGTGTCT CCAGTCTCTA CGAACAACAT 240 

GAGAGCACAC CTCTTAGAGG AAGACAGAAA ACAGGTCTTG ATTCCCCAAC TGGCATTGAC 300 

TTTTCTGATA TTACTGCCAA CTCTTTTACT GTGCACTGGA TTGCTCCTCG AGCCACCATC 360 
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ACTGGCTACA GGATCCGCCA TCATCCCGAG CACTTCACTG GGAGACCTCG AGAAGATCGG 420 

GTGCCCCACT CTCGGAATTC CATCACCCTC ACCAACCTCA CTCCAGGCAC AGACTATGTG 480 

GTCAGCATCG TTGCTCTTAA TGGCAGAGAG GAAACTCCCT TATTGATTGG CCAACAATCA 540 

ACAGTTTCTG ATGTTCCGAG GGACCTGGAA GTTGTTGCTG CGACCCCCAC CAGCCTACTG 600 

ATCAGCTGGG ATGCTCCTGC TGTCACAGTG AGATATTACA GGATCACTTA CGGAGAAACA 660 

GGAGGAAATA GCCCTGTCCA GGAGTTCACT GTGCCTGGGA GCAAGTCTAC AGCTACCATC 720 

AGCGGCCTTA AACCTGGAGT TGATTATACC ATCACTGTGT ATGCTGTCAC TGGCCGTGGA 780 

GACAGCCCCG CAAGCAGCAA GCCAATTTCC ATTAATTACC GAACAGAAAT TGACAAACCA 840 

TCCACTAGCG CTATTCCTGC ACCAACTGAC CTGAAGTTCA CTCAGGTCAC ACCCACAAGC 900 

CTGAGCGCCC ACTGGACACC ACCCAATGTT CAGCTCACTG GATATCGAGT GCGGGTGACC 960 

CCCAAGGAGA AGACCGGACC AATGAAAGAA ATCAACCTTG CTCCTGACAG CTCATCCGTG 1020 

GTTGTATCAG GACTTATGGT GGCCACCAAA TATGAAGTGA GTGTCTATGC TCTTAAGGAC 1080 

ACTTTGACAA GCAGACCAGC TCAGGGTGTT GTCACCACTC TGGAGAATGT CAGCCCACCA 1140 

AGAAGGGCTC GTGTCACAGA TGCTACTGAG ACCACCATCA CCATTAGCTG GAGAACCAAG 1200 

ACTGAGACCA TCACTGCCTT CCAAGTTGAT GCCGTTCCAG CCAATGGCCA GACTCCAATC 1260 

CAGAGAACCA TCAAGCCAGA TGTCAGAAGC TACACCATCA CAGGTTTACA ACCAGGCACT 1320 

GACTACAAGA TCTACCTGTA CACCTTGAAT GACAATGCTC GGAGCTCCCC TGTGGTCATC 1380 

GACGCCTCCA CTGCCATTCA TGCACCATCC AACCTGCGTT TCCTGGCCAC CACACCCAAT 1440 

TCCTTGCTGG TATCATGGCA GCCGCCACGT GCCAGGATTA CCGGCTACAT CATCAAGTAT 1500 

GAGAAGCCTG GGTCTCCTCC CAGAGAAGTC GTCCCTCGGC CCCGCCCTGG TGTCACAGAG 1560 

GCTACTATTA CTGGCCTGGA ACCGGGAACC GAATATACAA TTTATGTCAT TGCCCTGAAG 1620 

AATAATCAGA AGAGCGAGCC CCTGATTGGA AGGAAAAAGA CTAGCGCTAT TCCTGCACCA 1680 

ACTGACCTGA AGTTCACTCA GGTCACACCC ACAAGCCTGA GCGCCCAGTG GACACCACCC 1740 

AATGTTCAGC TCACTGGATA TCGAGTGCCG GTGACCCCCA AGGAGAAGAC CGGACCAATG 1800 

AAAGAAATCA ACCTTGCTCC TGACAGCTCA TCCGTGGTTG TATCAGGACT TATGGTGGCC 1960 
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ACCAAATATG AAGTGAGTGT CTATCCTCTT AAGGACACTT TGACAAGCAC ACCAGCTCAG 1920 

GGTGTTGTCA CCACTCTGGA GAATGTCAGC CCACCAAGAA GGGCTCGTGT GACAGATGCT 1980 

ACTGAGACCA CCATCACCAT TAGCTGGAGA ACCAAGACTG AGACGATCAC TGGCTTCCAA 2040 

GTTGATGCCG TTCCAGCCAA TGGCCAGACT CCAATCCAGA GAACCATCAA GCCAGATGTC 2100 

AGAAGCTACA CCATCACAGG TTTACAACCA GGCACTGACT ACAAGATCTA CCTGTACACC 2160 

TTGAATGACA ATCCTCGGAG CTCCCCTGTG CTCATCGACG CCTCCACTGC CATTGATGCA 2220 

CCATCCAACC TGCGTTTCCT GGCCACCACA CCCAATTCCT TGCTGGTATC ATGGCAGCCG 2280 

CCACGTGCCA GGATTACCGG CTACATCATC AAGTATGAGA AGCCTGGGTC TCCTCCCAGA 2340 

GAAGTGGTCC CTCGGCCCCG CCCTGGTGTC ACAGAGGCTA CTATTACTGG CCTGGAACCG 2400 

GGAACCGAAT ATACAATTTA TGTCATTGCC CTGAAGAATA ATCAGAAGAG CGAGCCCCTG 2460 

ATTGGAAGGA AAAAGACTAG T 2481 

: 2 1 
lE?'JO^$ : 4 7 2 

: 7 i 

ij£©& : 1 *ft 

h * o ! J - : w.m#i 

mwmm •. k 

EW : 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 
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Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp lie Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 
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230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 
245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro lie Ser He Asn Tyr Arg 
260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 
275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 
290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 
305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu lie Asn Leu Ala Pro 
320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 
335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 
350 355 - 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 
365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr lie Thr lie 
380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 
395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 
410 415 420 
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Pro Asp Val Arg Ser Tyr Thr lie Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys lie Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val lie Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 
Asn Leu Arg Phe Leu Ala Thr 

470 

mm^ : 2 2 

E?iJ©g£ : 4 5 7 

§i©& : i *m 
htfu-s- : mm 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
1 5 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
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65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp lie Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

HO 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 
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Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Asn Val Ser Pro Pro Arg Arg 

275 280 285 

Ala Arg Val Thr Asp Ala Thr Glu Thr Thr lie Thr lie Ser Trp 

290 295 300 

Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val 

305 310 315 

Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp 

320 325 330 

Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr 

335 340 345 

Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro 

350 355 360 

Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu 

365 370 375 

Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin 

380 385 390 

Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr Glu Lys 

395 400 405 

Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly 

410 415 420 

Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr 

425 430 435 

Thr He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro 
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440 445 450 

Leu lie Cly Arg Lys Lys Thr 
455 

E7"JS^ : 2 3 
E?|J©£$ : 5 4 9 

i«©a : 1 *«( 

Pro Thr Asp Leu 
1 

Val Thr Trp Ala 
Val Arg Tyr Ser 
Ser lie Ser Pro 
Pro Gly Thr Glu 
His Glu Ser Thr 
Ser Pro Thr Gly 
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Arg Phe Thr Asn lie Gly Pro Asp Thr Met Arg 
5 10 15 

Pro Pro Pro Ser lie Asp Leu Thr Asn Phe Leu 

20 25 30 

Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
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Thr Val His Trp lie Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser lie Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser lie Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 
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290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr lie Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro lie Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 

425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val lie Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 
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Trp Gin Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val lie Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 
Glu Pro Leu He Gly Arg Lys Lys Thr 

545 



@e?ij#^t : 2 4 
BE?|J©S£ : 5 7 4 

mm<om -.7 urn 
r * n : j - : mm 

Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 

15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
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50 55 60 
Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 
His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 
Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 
Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 

Glu Glu Ser Pro Leu Leu lie Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

lie Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr lie Ser Gly Leu Lys 

230 ' 235 240 



-131- 



WO 97/1 831 8 PCT/JP96/03254 



Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu He Asp Lys Pro Ser Met Ala He Pro Ala Pro Thr Asp 

275 280 285 

Leu Lys Phe Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp 

290 295 300 

Thr Pro Pro Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr 

305 310 315 

Pro Lys Glu Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro 

320 325 330 

Asp Ser Ser Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys 

335 340 345 

Tyr Glu Val Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg 

350 355 360 

Pro Ala Gin Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro 

365 370 375 

Arg Arg Ala Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He 

380 385 390 

Ser Trp Arg Thr Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp 

395 400 405 

Ala Val Pro Ala Asn Gly Gin Thr Pro He Gin Arg Thr He Lys 

410 415 420 

Pro Asp Val Arg Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr 
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425 430 435 

Asp Tyr Lys He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser 

440 445 450 

Ser Pro Val Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser 

455 460 465 

Asn Leu Arg Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser 

470 475 480 

Trp Gin Pro Pro Arg Ala Arg He Thr Gly Tyr He He Lys Tyr 

485 490 495 

Glu Lys Pro Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg 

500 505 510 

Pro Gly Val Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr 

515 520 525 

Glu Tyr Thr He Tyr Val lie Ala Leu Lys Asn Asn Gin Lys Ser 

530 535 540 

Glu Pro Leu He Gly Arg Lys Lys Thr Asp Glu Leu Pro Gin Leu 

545 550 555 

Val Thr Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp 

560 565 570 

Val Pro Ser Thr 



I5?'J#^ : 2 5 
E?'J©£$ : 2 7 4 

: 1 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 

20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 

35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 

50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 

65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 

80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 

95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 

110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 

125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 

140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 

155 160 165 
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Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 

170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 

185 190 195 

Leu He Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Ser Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr lie Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu lie Asp 
: 2 6 

SE?l|©g * : 1 3 7 4 
: 2*01 

k # d y - : mm 

tiiWm® : *coffe©&gg (AX©tf K*=>- K-T5DNA) 

se^ij : 

ATGCCCACTC ACCTCCGATT CACCAACATT GGTCCAGACA CCATGCGTGT CACCTGGGCT 60 
CCACCCCCAT CCATTGATTT AACCAACTTC CTGGTGCGTT ACTCACCTGT GAAAAATGAG 120 
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GAAGATGTTG 


CAGAGTTGTC 


AATTTCTCCT 


CTGCCTGGTA 


CAGAATATGT 


AGTGAGTGTC 


CCTCTTAGAG 


GAAGACAGAA 


AACAGGTCTT 


ATTACTGCCA 


ACTCTTTTAC 


TGTGCACTGG 


AGGATCCGCC 


ATCATCCCGA 


GCACTTCAGT 


TCTCGGAATT 


CCATCACCCT 


CACCAACCTC 


GTTGCTCTTA 


ATGGCAGAGA 


GGAAAGTCCC 


GATGTTCCGA 


GGGACCTGGA 


AGTTGTTGCT 


GATGCTCCTG 


CTGTCACAGT 


GAGATATTAC 


AGCCCTGTCC 


AGGACTTCAC 


TGTGCCTGGG 


AAACCTGGAG 


TTGATTATAC 


CATCACTGTG 


GCAAGCAGCA 


AGCCAATTTC 


CATTAATTAC 


GCCGGGAGCA 


TCACCACGCT 


GCCCGCCTTG 


CCCGGCCACT 


TCAAGGACCC 


CAAGCGGCTG 


ATCCACCCCG 


ACGGCCGAGT 


TGACGGGGTC 


CAACTTCAAG 


CAGAAGAGAG 


AGGAGTTGTG 


CTGGCTATGA 


AGGAAGATGG 


AAGATTACTG 


TTTTTTGAAC 


GATTGGAATC 


TAATAACTAC 


TGGTATGTGG 


CACTGAAACG 


AACTGGGCAG 


CAGAAAGCTA 


TACTTTTTCT 


TCCAATGTCT 


ACCCTTCCAC 


ACCCCAATCT 


TCATGGACCA 


: 


2 7 





mw&z : 1 4 1 6 
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TCAGACAATG 


CAGTGGTCTT 


AACAAATCTC 


180 


TCCAGTGTCT 


ACGAACAACA 


TGAGAGCACA 


240 


GATTCCCCAA 


CTGGCATTGA 


CTTTTCTGAT 


300 


ATTGCTCCTC 


GAGCCACCAT 


CACTGGCTAC 


360 


GGGAGACCTC 


GAGAAGATCG 


GGTGCCCCAC 


420 


ACTCCAGGCA 


CAGAGTATGT 


GGTCAGCATC 


480 


TTATTGATTG 


GCCAACAATC 


AACAGTTTCT 


540 


GCGACCCCCA 


CCAGCCTACT 


GATCAGCTGG 


600 


AGGATCACTT 


ACGGAGAAAC 


AGGAGGAAAT 


660 


AGCAAGTCTA 


CAGCTACCAT 


CACCGGCCTT 


720 


TATGCTGTCA 


CTGGCCGTGG 


AGACAGCCCC 


780 


CGAACAGAAA 


TTGACAAACC 


ATCCATGGCA 


840 


CCCGAGGATG 


CCGGCAGCGG 


CGCCTTCCCG 


900 


TACTGCAAAA 


ACGGGGGCTT 


CTTCCTGCGC 


960 


CGGGAGAAGA 


GCCACCCTCA 


CATCAAGCTA 


1020 


TCTATCAAAG 


GAGTGTGTGC 


TAACCGTTAC 


1080 


GCTTCTAAAT 


GTGTTACGGA 


TGAGTGTTTC 


1140 


AATACTTACC 


GCTCAAGGAA 


ATACACCAGT 


1200 


TATAAACTTG 


GATCCAAAAC 


AGGACCTGGG 


1260 


GCTGCTAGCG 


ACGAGCTTCC 


CCAACTGGTA 


1320 


GAGATCTTGG 


ATGTTCCTTC 


CACA 


1374 
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r*o -J- : jSilt^ 

E?iJ©iI3i : ZCOti>(Dm& (AI©*'JWKt3-Kt5DNA) 
E?IJ : 

CCCACTGACC TGCGATTCAC CAACATTGGT CCAGACACCA TGCGTGTCAC CTGGCCTCCA 60 

CCCCCATCCA TTGATTTAAC CAACTTCCTG GTGCGTTACT CACCTCTGAA AAATGAGGAA 120 

GATGTTGCAG AGTTGTCAAT TTCTCCTTCA GACAATGCAG TGGTCTTAAC AAATCTCCTG 180 

CCTGGTACAG AATATGTAGT GAGTGTCTCC AGTGTCTACG AACAACATGA GAGCACACCT 240 

CTTAGAGGAA GACAGAAAAC AGGTCTTGAT TCCCCAACTG GCATTGACTT TTCTGATATT 300 

ACTGCCAACT CTTTTACTGT GCACTGGATT GCTCCTCGAG CCACCATCAC TGGCTACAGG 360 

AICCGCCATC ATCCCGAGCA CTTCAGTGGG AGACCTCGAG AAGATCGGGT GCCCCACTCT 420 

CGGAATTCCA TCACCCTCAC CAACCTCACT CCAGGCACAG AGTATGTGGT CAGCATCGTT 480 

GCTCTTAATG GCAGAGAGGA AAGTCCCTTA TTGATTGGCC AACAATCAAC AGTTTCTGAT 540 

GTTCCGAGGG ACCTGGAAGT TGTTGCTGCG ACCCCCACCA GCCTACTGAT CAGCTGGGAT 600 

GCTCCTGCTG TCACACTCAC ATATTACAGG ATCACTTACG GAGAAACAGG AGGAAATAGC 660 

CCTGTCCAGG AGTTCACTGT CCCTGGGAGC AAGTCTACAG CTACCATCAG CGGCCTTAAA 720 

CCTGGAGTTG ATTATACCAT CACTGTGTAT GCTGTCACTG GCCGTGGAGA CAGCCCCGCA 780 

AGCAGCAAGC CAATTTCCAT TAATTACCGA ACAGAAATTG ACAAACCATC CATGGCTATT 840 

CCTGCACCAA CTGACCTGAA GTTCACTCAG GTCACACCCA CAAGCCTGAG CGCCCAGTGG 900 

ACACCACCCA ATGTTCAGCT CACTGGATAT CGAGTGCGGG TGACCCCCAA GGAGAAGACC 960 

GGACCAATGA AAGAAATCAA CCTTGCTCCT GACAGCTCAT CCGTGGTTGT ATCAGGACTT 1020 

ATGGTGGCCA CCAAATATGA ACTGAGTGTC TATGCTCTTA AGGACACTTT GACAAGCAGA 1080 

CCAGCTCAGG GTGTTGTCAC CACTCTGGAG AATGTCAGCC CACCAAGAAG GGCTCGTGTG 1140 

ACAGATGCTA CTGAGACCAC CATCACCATT AGCTGGAGAA CCAAGACTGA GACGATCACT 1200 

GGCTTCCAAG TTGATGCCGT TCCAGCCAAT GGCCAGACTC CAATCCAGAG AACCATCAAG 1260 
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CCAGATGTCA GAAGCTACAC CATCACAGGT TTACAACCAG GCACTGACTA CAAGATCTAC 1320 
CTGTACACCT TGAATGACAA TGCTCGGAGC TCCCCTGTGG TCATCGACGC CTCCACTGCC 1380 
ATTGATGCAC CATCCAACCT GCGTTTCCTG GCCACC 1416 

E5iJ#-Sf : 2 8 
I2?lj©g£ : 3 5 

«©» : 

: fiiltt 
E?'J©3I?I : ^7° 7" K 
lE^lJ : 

Gly Gly Arg Gly Thr Pro Gly Lys Pro Gly Pro Arg Cly Gin Arg 
15 10 15 

Gly Pro Thr Gly Pro Arg Gly Glu Arg Gly Pro Arg Gly He Thr 

20 25 30 

Gly Lys Pro Gly Pro 

35 

E?iJ#^ : 2 9 
E?'JOfi$ :302 
tiZmom ; 7; 7Sf 

gE?i|©83i : ^7*?- K 

E5iJ : 
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Pro Thr Asp Leu Arg Phe Thr Asn He Gly Pro Asp Thr Met Arg 
15 10 15 

Val Thr Trp Ala Pro Pro Pro Ser He Asp Leu Thr Asn Phe Leu 
20 25 30 

Val Arg Tyr Ser Pro Val Lys Asn Glu Glu Asp Val Ala Glu Leu 
35 40 45 

Ser He Ser Pro Ser Asp Asn Ala Val Val Leu Thr Asn Leu Leu 
50 55 60 

Pro Gly Thr Glu Tyr Val Val Ser Val Ser Ser Val Tyr Glu Gin 
65 70 75 

His Glu Ser Thr Pro Leu Arg Gly Arg Gin Lys Thr Gly Leu Asp 
80 85 90 

Ser Pro Thr Gly He Asp Phe Ser Asp He Thr Ala Asn Ser Phe 
95 100 105 

Thr Val His Trp He Ala Pro Arg Ala Thr He Thr Gly Tyr Arg 
110 115 120 

He Arg His His Pro Glu His Phe Ser Gly Arg Pro Arg Glu Asp 
125 130 135 

Arg Val Pro His Ser Arg Asn Ser He Thr Leu Thr Asn Leu Thr 
140 145 150 

Pro Gly Thr Glu Tyr Val Val Ser He Val Ala Leu Asn Gly Arg 
155 160 165 

Glu Glu Ser Pro Leu Leu He Gly Gin Gin Ser Thr Val Ser Asp 
170 175 180 

Val Pro Arg Asp Leu Glu Val Val Ala Ala Thr Pro Thr Ser Leu 
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185 190 195 

Leu lie Ser Trp Asp Ala Pro Ala Val Thr Val Arg Tyr Tyr Arg 

200 205 210 

He Thr Tyr Gly Glu Thr Gly Gly Asn Ser Pro Val Gin Glu Phe 

215 220 225 

Thr Val Pro Gly Ser Lys Ser Thr Ala Thr He Scr Gly Leu Lys 

230 235 240 

Pro Gly Val Asp Tyr Thr He Thr Val Tyr Ala Val Thr Gly Arg 

245 250 255 

Gly Asp Ser Pro Ala Ser Ser Lys Pro He Ser He Asn Tyr Arg 

260 265 270 

Thr Glu lie Asp Lys Pro Ser Asp Glu Leu Pro Gin Leu Val Thr 

275 280 285 

Leu Pro His Pro Asn Leu His Gly Pro Glu lie Leu Asp Val Pro 

290 295 300 

Ser Thr 

mm^ : 3 o 

: 5 7 3 

«©» : 1 

hf.oy- : mm 

Met Ala Ala Ser Ala lie Pro Ala Pro Thr Asp Leu Lys Phe Thr 
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5 10 15 

Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro Asn 
20 25 30 

Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu Lys 
35 40 45 

Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser Ser 
50 55 60 

Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val Ser 
65 70 75 

Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin Gly 
80 85 90 

Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala Arg 
95 100 105 

Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg Thr 
110 115 120 

Lys Thr Glu Thr He Thr Gly Phe Gin Val Asp Ala Val Pro Ala 
125 130 135 

Asn Gly Gin Thr Pro He Gin Arg Thr He Lys Pro Asp Val Arg 
140 145 150 

Ser Tyr Thr He Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys He 
155 160 165 

Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val Val 
170 175 180 

He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg Phe 
185 190 195 
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Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro Pro 

200 205 210 

Arg Ala Arg He Thr Gly Tyr He lie Lys Tyr Glu Lys Pro Gly 

215 220 225 

Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val Thr 

230 235 240 

Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr He 

245 250 255 

Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu He 

260 265 270 

Gly Arg Lys Lys Thr Ala He Pro Ala Pro Thr Asp Leu Lys Phe 

275 280 285 

Thr Gin Val Thr Pro Thr Ser Leu Ser Ala Gin Trp Thr Pro Pro 

290 295 300 

Asn Val Gin Leu Thr Gly Tyr Arg Val Arg Val Thr Pro Lys Glu 

305 310 315 

Lys Thr Gly Pro Met Lys Glu He Asn Leu Ala Pro Asp Ser Ser 

320 325 330 

Ser Val Val Val Ser Gly Leu Met Val Ala Thr Lys Tyr Glu Val 

335 340 345 

Ser Val Tyr Ala Leu Lys Asp Thr Leu Thr Ser Arg Pro Ala Gin 

350 355 360 

Gly Val Val Thr Thr Leu Glu Asn Val Ser Pro Pro Arg Arg Ala 

365 370 375 

Arg Val Thr Asp Ala Thr Glu Thr Thr He Thr He Ser Trp Arg 
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380 385 390 

Thr Lys Thr Glu Thr lie Thr Gly Phe Gin Val Asp Ala Va] Pro 

395 400 405 

Ala Asn Gly Gin Thr Pro He Gin Arg Thr lie Lys Pro Asp Val 

410 415 420 

Arg Ser Tyr Thr lie Thr Gly Leu Gin Pro Gly Thr Asp Tyr Lys 

425 430 435 

He Tyr Leu Tyr Thr Leu Asn Asp Asn Ala Arg Ser Ser Pro Val 

440 445 450 

Val He Asp Ala Ser Thr Ala He Asp Ala Pro Ser Asn Leu Arg 

455 460 465 

Phe Leu Ala Thr Thr Pro Asn Ser Leu Leu Val Ser Trp Gin Pro 

470 475 480 

Pro Arg Ala Arg He Thr Gly Tyr lie He Lys Tyr Glu Lys Pro 

485 490 495 

Gly Ser Pro Pro Arg Glu Val Val Pro Arg Pro Arg Pro Gly Val 

500 505 510 

Thr Glu Ala Thr He Thr Gly Leu Glu Pro Gly Thr Glu Tyr Thr 

515 520 525 

He Tyr Val He Ala Leu Lys Asn Asn Gin Lys Ser Glu Pro Leu 

530 535 540 

He Gly Arg Lys Lys Thr Ser Asp Glu Leu Pro Gin Leu Val Thr 

545 550 555 

Leu Pro His Pro Asn Leu His Gly Pro Glu He Leu Asp Val Pro 

560 565 570 
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Ser Thr Ser 

K?IJ§^ : 3 1 
B£?'J©g£ : 3 7 
(DM : mm 

m<vn : 1 

E?iJ®a«: *©ffl>©#» CcllStD N A) 
E?'J 

AAACCATGGC AGCTAGCAAT GTCAGCCCAC CAAGAAG 37 

E?IJ§^ : 3 2 
E5iJ©g$ : 3 7 

mmom : 

»©» : 1 
^uy-: III 

£?ii©a8 : ^omomm (mdna) 

E?i] 

AAAGGATCCC TAACTAGTGG AAGGAACATC CAAGATC 37 

E?iJ#-*| : 3 3 
E9lJCDg$ : 1 7 2 2 
E?lJ©M : TO 
tft®» : 2 
H#o ■>'- : MR 
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ATGGCAGCTA GCGCTATTCC TGCACCAACT GACCTGAAGT TCACTCAGGT CACACCCACA 60 

AGCCTGAGCG CCCAGTGGAC ACCACCCAAT GTTCAGCTCA CTGGATATCC AGTGCGGGTG 120 

ACCCCCAAGG AGAAGACCGG ACCAATGAAA GAAATCAACC TTGCTCCTGA CAGCTCATCC 180 

GTGGTTGTAT CAGGACTTAT GGTGGCCACC AAATATGAAG TGAGTGTCTA TGCTCTTAAG 240 

GACACTTTGA CAAGCAGACC AGCTCAGGGT GTTGTCACCA CTCTGGAGAA TGTCAGCCCA 300 

CCAAGAAGGG CTCGTGTGAC AGATGCTACT GAGACCACCA TCACCATTAG CTGGAGAACC 360 

AAGACTGAGA CGATCACTGG CTTCCAAGTT GATGCCGTTC CAGCCAATGG CCAGACTCCA 420 

ATCCAGAGAA CCATCAAGCC AGATGTCAGA AGCTACACCA TCACAGGTTT ACAACCAGGC 480 

ACTGACTACA AGATCTACCT GTACACCTTG AATGACAATG CTCGGAGCTC CCCTGTGGTC 540 

ATCGACGCCT CCACTGCCAT TGATGCACCA TCCAACCTGC GTTTCCTGGC CACCACACCC 600 

AATTCCTTGC TGGTATCATC GCAGCCGCCA CGTGCCAGGA TTACCGGCTA CATC A TC A AG 660 

TATGAGAAGC CTGGGTCTCC TCCCAGAGAA GTGGTCCCTC GGCCCCGCCC TGGTGTCACA 720 

GAGGCTACTA TTACTGGCCT GGAACCGGGA ACCGAATATA CAATTTATGT CATTGCCCTG 780 

AAGAATAATC AGAAGAGCGA GCCCCTCATT GGAAGGAAAA AGACTACCGC TATTCCTGCA 840 

CCAACTGACC TGAAGTTCAC TCAGGTCACA CCCACAAGCC TGAGCGCCCA GTGGACACCA 900 

CCCAATGTTC ACCTCACTGG ATATCGAGTG CGGGTGACCC CCAAGGAGAA GACCGGACCA 960 

ATGAAAGAAA TCAACCTTGC TCCTGACAGC TCATCCGTGG TTGTATCAGG ACTTATGGTG 1020 

GCCACCAAAT ATGAACTGAG TGTCTATGCT CTTAAGGACA CTTTGACAAG CAGACCAGCT 1080 

CAGGGTGTTC TCACCACTCT GGAGAATGTC AGCCCACCAA GAAGGGCTCG TGTGACAGAT 1140 

GCTACTGAGA CCACCATCAC CATTAGCTGG AGAACCAAGA CTGAGACGAT CACTGGCTTC 1200 

CAAGTTGATG CCGTTCCACC CAATGGCCAG ACTCCAATCC AGAGAACCAT CAAGCCAGAT 1260 

GTCAGAAGCT ACACCATCAC AGGTTTACAA CCAGGCACTG ACTACAAGAT CTACCTGTAC 1320 

ACCTTGAATC ACAATGCTCG GAGCTCCCCT GTGGTCATCG ACGCCTCCAC TGCCATTGAT 1380 
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GCACCATCCA ACCTGCCTTT CCTGGCCACC ACACCCAATT CCTTGCTGGT ATCATGGCAG 1440 

CCGCCACGTG CCAGGATTAC CGGCTACATC ATCAACTATG AGAAGCCTGG GTCTCCTCCC 1500 

AGAGAAGTGG TCCCTCGGCC CCGCCCTGGT GTCACAGAGG CTACTATTAC TGGCCTGGAA 1560 

CCGGGAACCG AATATACAAT TTATGTCATT GCCCTGAAGA ATAATCAGAA GAGCGAGCCC 1620 

CTGATTGCAA GGAAAAAGAC TAGCGACGAG CTTCCCCAAC TGGTAACCCT TCCACACCCC 1680 

AATCTTCATG GACCAGAGAT CTTGGATGTT CCTTCCACTA GT 1722 

K?lJ#-f : 3 4 

: 4 1 2 

«fi©» : 1 

E.wmm : k 

Met Ser Pro lie Leu Gly Tyr Trp Lys He Lys Gly Leu Val Gin 

5 10 15 

Pro Thr Arg Leu Leu Leu Glu Tyr Leu Glu Glu Lys Tyr Glu Glu 

20 25 30 

His Leu Tyr Glu Arg Asp Glu Gly Asp Lys Trp Arg Asn Lys Lys 

35 40 45 

Phe Glu Leu Gly Leu Glu Phe Pro Asn Leu Pro Tyr Tyr He Asp 

50 55 60 

Gly Asp Val Lys Leu Thr Gin Ser Met Ala lie He Arg Tyr He 

65 70 75 
Ala Asp Lys His Asn Met Leu Gly Gly Cys Pro Lys Glu Arg Ala 
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80 85 90 

Glu He Ser Met Leu Glu Gly Ala Val Leu Asp He Arg Tyr Cly 
95 100 105 

Val Ser Arg He Ala Tyr Ser Lys Asp Phe Glu Thr Leu Lys Val 

110 115 120 

Asp Phe Leu Ser Lys Leu Pro Glu Met Leu Lys Met Phe Glu Asp 

125 130 135 

Arg Leu Cys His Lys Thr Tyr Leu Asn Gly Asp His Val Thr His 

140 145 150 

Pro Asp Phe Met Leu Tyr Asp Ala Leu Asp Val Val Leu Tyr Met 

155 160 165 

Asp Pro Met Cys Leu Asp Ala Phe Pro Lys Leu Val Cys Phe Lys 

170 175 180 

Lys Arg He Glu Ala lie Pro Gin He Asp Lys Tyr Leu Lys Ser 

185 190 195 

Ser Lys Tyr lie Ala Trp Pro Leu Gin Gly Trp Gin Ala Thr Phe 

200 205 210 

Gly Gly Gly Asp His Pro Pro Lys Ser Asp Leu He Glu Gly Arg 

215 220 225 

Gly He Pro Arg Asn Ser Gly Ala Pro Pro Arg Leu He Cys Asp 

230 235 240 

Ser Arg Val Leu Gin Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu 

245 250 255 

Asn He Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn 

260 265 270 
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He Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 

275 280 285 

Met Glu Val Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala 

290 295 300 

Leu Leu Ser Glu Ala Val Leu Arg Gly Gin Ala Leu Leu Val Asn 

305 310 315 

Ser Ser Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys Ala 

320 325 330 

Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly 

335 340 345 

Ala Gin Lys Glu Ala He Ser Pro Pro Asp Ala Ala Ser Ala Ala 

350 355 360 

Pro Leu Arg Thr He Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg 

365 370 375 

Val Tyr Ser Asn Phe Leu Arg Gly Lys Leu Lys Leu Tyr Thr Gly 

380 385 390 

Glu Ala Cys Arg Thr Gly Asp Arg Leu Ala Met Asp Pro Leu Glu 

395 400 405 

Ser Thr Arg Ala Ala Ala Ser 

410 



S^'JU^f : 3 5 
@5?'I<D£$ : 2 4 

: 1 
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h # D v - : 

CCTCCCTCTC GGCCTCCCAG TCCT 24 

ETUS-f- : 3 6 
E?i]©:g£ : 2 4 
: 

«©» : 1 
htf D i?- : ant* 

•• -e©ffe©&8£ (^DNA) 

E5'J 

GTTGGTGAGG GAGGTGGTGG ATAT 24 

E?>J#^ : 3 7 
E?'J©5£ : 3 3 
E?U©£! : 
»®»: 1 

Efjoajg : <c©to©&g£ (afiEDN A) 

GGCCTCCCGA ATTCCGGTGC CCCACCACGC CTC 33 

BE?iJ#^ : 3 8 
E?ij©£$ : 3 3 



-149- 



WO 97/18318 PCT/JP96/03254 



E?'J©M : (MDNA) 

CCCACGTGGA TCCATGGCTA ATCTGTCCCC TGT 33 
: 3 9 

E^iJ©^$ : 1 2 3 9 
®<D& : 1 

mqvmm •. ^©f^ora (Aict'uw k*=>- kt « dna) 

ATGTCCCCTA TACTAGGTTA TTGGAAAATT AAGGGCCTTG TGCAACCCAC TCGACTTCTT 60 

TTGGAATATC TTGAAGAAAA ATATGAAGAG CATTTGTATG AGCGCGATGA AGGTGATAAA 120 

TGGCGAAACA AAAAGTTTGA ATTGGGTTTG GAGTTTCCCA ATCTTCCTTA TTATATTGAT 180 

GGTGATGTTA AATTAACACA GTCTATGGCC ATCATACGTT ATATAGCTGA CAAGCACAAC 240 

ATGTTGGGTG GTTGTCCAAA AGAGCGTGCA GAGATTTCAA TGCTTGAAGG AGCGGTTTTG 300 

GATATTAGAT ACGGTGTTTC GAGAATTGCA TATAGTAAAG ACTTTGAAAC TCTCAAAGTT 360 

GATTTTCTTA GCAAGCTACC TGAAATGCTG AAAATGTTCG AAGATCGTTT ATGTCATAAA 420 

ACATATTTAA ATGGTGATCA TGTAACCCAT CCTGACTTCA TGTTGTATGA CGCTCTTGAT 480 

GTTGTTTTAT ACATGGACCC AATGTGCCTG GATGCGTTCC CAAAATTAGT TTGTTTTAAA 540 

AAACGTATTG AAGCTATCCC ACAAATTGAT AAGTACTTGA AATCCAGCAA GTATATAGCA 600 

TGGCCTTTCC ACGGCTGGCA AGCCACGTTT GGTGGTGGCG ACCATCCTCC AAAATCGGAT 660 
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UGATCGAAG 


GTCGTGGGAT 


CCCCAGGAAT TCCGGTGCCC CACCACGCCT CATCTGTGAC 


720 


AGCCGAGTCC 


TGCAGAGGTA 


CCTCTTGGAG GCCAAGGAGG CCGAGAATAT CACGACGGGC 


780 


TO TGCTGAAC 


ACTGCAGCTT 


GAATGAGAAT ATCACTGTCC CAGACACCAA AGT1AATTTC 


840 


t a TrrPTrr a 
1 A JGtllbGA 


AGAGGATGGA 


GGTCGGGCAG CAGGCCGTAG AAGTCTGGCA GGGCCTGGCC 


900 


L IVjLIIj JLOO 


AAGCTGTCCT 


GCGGGGCCAG GCLLTGTTGG TCAACTCTTC CCAGCCGTGG 


960 


GAGCCCCTCC 


AGCTGCATGT 


GGATAAAGCC GTCAGTGGCC TTCGCAGCCT CACCACTCTC 


1020 


CTTCGGGCTC 


TGGGAGCCCA 


GAAGGAAGCC ATCTCCCCTC CAGATGCGGC CTCAGCTCCT 


1080 


CCACTCCGAA 


CAATCACTGC 


TGACACTTTC CGCAAACTCT TCCGAGTCTA CTCCAATTTC 


1140 


CTCCGGGGAA 


AGCTGAAGCT 


GTACACAGGG GAGGCCTGCA GGACAGGGGA CAGATTAGCC 


1200 


ATGGATCCTC 


TAGAGTCGAC 


TCGAGCGGCC GCATCGTGA 


1239 
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i $ w io 1 
<c «fc 3 I* Mlte^©ig£^ A^«ft± $ tb o 

©^u >- i i mstm, wtm&mmtgmmT. #y y * 

5. *fflB£&#tt©^ 7^7P*?^>©*ffl§SS&fIifiitf 'J 

6. 7^7 D*?5 L >©^8S^£«tf 'J^7*f- V LA- 5 

Cf / £ .fc I* V L A - 4 ^©S # U ^ 7° f- K T' * £ JM 5 © £ 

8. *tltt«!III* < HJE<t*tiTl^»*?ll'-7l^*l^igiE«©^ 

9. u h D^-r;u^fe^ffitt*W"r**%*©«*6tt«!iKi, swans 



-152- 



WO 97/1 831 8 PCT/JP96/03254 



y > * tz i 4 * n * t «i t # is) «j *> a jf? s n s 4R % h t * 5 n * 

u#> ztmm 9 &m<Dim%mo 

12. ';#>k*<, mmm%&®f *;i/*>, -t^ h^>, 

13. ams&stt©^ >'*?h*< n 7 <( ? a * ? ? ><?>ms&m£ffii$L# 

14. 7^ yo^^f->oaujaj*^jgE,+:>j^yf. k*<, VLA-5fc 

1 6. imiiTOt$ntu5M9-i 5 i^-rn^i iistE 

1 7. U ho7i';U^|*^Sj5fi^wr5W^ft©^^^Ki:s MWm 
51 7iei£<DKl?7&o 
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19. »tttttets£»fc**"r*«tett«rK^ mm&t®$miz& 
21. aiJi&stfitto^'^R*^ 7 * ^o*^f->©aias^«ii** 

2 2. 7 7'D^^>©IK^I«*'i^7'f VLA-5fc 

2 3. U#>Ka<> x»j ^o^if->Tft«lft3jSJS2 0E«JO^ft o 
2 4. &ffg&Mia<@;£tt$ttTl>S§t*JIl 7-2 3^"fft^l^IE 

(b) b h □ -W^x^fi^B^'f hfSfcrtOAISHx 

27. aifitjaiia^^»&*wr*«tett«j«*^ sambas tftsttcii 
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£ + KT* Z 2 5 Eft© 4- v h , 

2 8. y#>KjK »§&&*£©* >'<*K* *;nr> N -y-f h^o, 
29. fflias!»tt©^>/^nA< N 7^ 7*a***->©«i&*g&«tt# 
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